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Description 

Summary of the Invention 

This invention is concerned with novel compounds of structural formula I- 

E 

i 



mSSZt Z I^SKS™"? 8nd u b "« rboc y cll « moieties with various substituents well known to those 
skilled in the art of 3-hydroxy-3-methylglutaryl Coenzyme A (HMG-CoA> reductase inhibitors useful in the 
'5 treatment of familial hypercholesterolemia, hyperlipemia and atherosclerosis ,nn,D,tors useful in the 
nharm^Sr ' S 1? with novel processes for the preparation of the novel compounds- 

fem^vl^h^? 1°"- co 1 mpn ? ng a . n ° Vel com P° u " d ** active ingredient; and a method oftreating 
familial hypercholesterolemia, hyperlipemia, and atherosclerosis. 

20 Background of the Invention 

inhib^on^f w a Mr eV r ra i V< T 3 nU "? 6r of 1 structural 'V elated antihypercholesterolemic agents acting by 
inhibition of HMG CoA reductase have been reported in the patent literature and elsewhere The 
compounds have varied from the natural fermentation products, compactin and mevinolin 



25 



30 



35 



HO **T^7 c 



CH 3' 

CH, 




Compactin (R 2 =rH) 

40 Mevinolin (R 2 -CH 3 ) 



45 



50 



See EftfcS^^ and GB ~A--2,073,199) to di- and tetrahydro derivatives thereof 

compound included a 4-hydroxvtetrahvdroDvran ? n nZ riZ7'T* * i" a " ,nstances *e active 

derivatives thereof, formed' ZT^teTv^ZVZc* m- 3 ^hydroxy acid, or 



E 

55 I 

z 



II 



60 4-hydrox y tetrahydropyran-2-one 3,5-dihydroxy-acid 

krtit^^^ corresponding lactone moiety is present and the 

activity. ocnem,sw Y dep,cted is essential for manifestation of the optimum enzyme inhibitory 

« Now with the present invention there are provided compounds structurally related to those lactones 
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and dihydroxy acids that do not have the 5-hydroxy functionality, do not form a lactone ring, and are 
incapable of stereochemical variation at the 5-position of the acid because the 5-carbon is not asymmetric. 
On the contrary, the 5-carbon carries an oxo function which greatly facilitates the total synthesis of active 
compounds in that by eliminating one asymmetric center it is unnecessary to separate diastereoisomers or 

5 to conduct a stereoselective synthesis to obtain optimum enzyme inhibitory activity. It is believed that 
structures / are reduced in situ to generate the "active" inhibitors of structure II or Ma. 

The active compounds of this invention are useful in either the racemic form or as the 3(R)-isomer. 
Those compounds produced by total synthesis are obtained initially as racemates, but may be resolved by 
standard methods into 3(R)- and 3{S)-isomers. Compounds of Structure I which are synthesized starting 

w from natural fermentation products such as mevinolin and its analogs are obtained as the optically pure 
3(R)-isomers. 

Detailed Description of the Invention 

The novel compounds of this invention have structural formula: 



15 



20 



\ OR 1 

V 



wherein 



25 1) hydrogen, 

2) Chalky!, 

3) 2,3-dihydroxypropyl, 

4) alkali metal cation, such as Na + , or K + , or 

5) ammonium of formula N + R 3 R 4 R 5 R 6 

30 wherein R 3 , R 4 , R 5 and R 6 are independently hydrogen or Chalky! or two of R 3 , R\ R 5 and R 6 are joined 
together to form a 5 or 6-membered heterocycle such as pyrrolidino or piperidino with the nitrogen to 
which they are attached; 

E is — CH 2 CH 2 — , — CH=CH— , or — (CH 2 ) 3 — ; and 

Zis 1) 

35 



40 




wherein the dotted lines represent all of the possible oxidation states of the bicyclic system such as 
45 naphthalene, dihydro-, tetrahydro-, hexahydro-, octahydro-, and decahydronaphthalene; 
X is — O— or 

\ 

NR 9 

/ 

so wherein 

R 9 is H or C n . 3 alkyl; 
R 7 is C 2 - 8 alkyl; and 
R 8 isHor— CH 3 ; 



55 

2) 




60 

wherein R 10 , R 11 and R 12 are independently 

a) hydrogen, 

b) halogen, such as bromo, chloro or fluoro, 

c) C,- 4 alkyl, 

55 d) haio-C^alkyl, 
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e) phenyl either unsubstituted or substituted with one or more of 

i) C^alkoxy, 

ii) C^alkyl, 

iii) C 2 _ 8 alkanoyloxy, or 

iv) halo-C w alkyl, 

v) halo, such as bromo, chloro or fluoro, 

f) OR 13 wherein R 13 is 
f) hydrogen, 

ii) C2_ 8 alkanoyl, 
iff > benzoyl, 
iv) phenyl, 
.v) halophenyl, 

vi) phenyl-C^alkyl, either unsubstituted or substituted with one or more of halogen, C, & alkoxv 
C w alkyl or halo-C,_ 4 alkyl, 71 

vii) C^alkyl, 

viii) cinnamyl, 

ix) haio-C w alkyl, 

x) allyl, 

xr) Ca-ecycloalkyl-C^aalkyl, 
xii) adamantyl-d^alkyL 



25 




3) 



wherein n is 0—2, and R 14 is halo such as chloro, bromo or fluoro, or C,- 4 alkyl, and 



30 



35 



4) 




40 



wherein the dotted lines represent possible double bonds there being 0, 1 or 2 double bonds- 
m represents 1, 2 or 3: and ' 
R 1S is 



1) methyl, 

2) hydroxy, 

3) C w alkoxy, 
45 4) oxo or 

5) halo; 

or they have structural formula 



so 



55 



60 



HO 




wherein R 1 is hydrogen, an alkali metal cation or an ammonium cation and wherein R 7 is 4-fluorobenzoyl, 4- 
tert-buty I benzoyl or 4-fluorophenylacetyl. 

Preferred embodiments of the novel compounds are those in which: 
65 R 1 is hydrogen, an alkali metal cation or an ammonium cation; 
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E is — CH=CH— or — CH 2 CH 2 — ; and 
2 is 

0 



5 
70 

wherein 

ts 




is 2-rnethylbtityry! or 2,2-dimethyibutyry!; 



20 

2) 




25 

wherein R 10 , R 11 and R 12 are independently 

a) halogen, 

b) C,_ 4 alkyl, 

c) halo-Chalky!, 

30 d) phenyl with 1 to 3 substituents selected from halo, C 1 _ 4 alkyl or C 1 _ 4 aikoxy, 

e) OR 13 , wherein R 13 is 

i) phenyl, 

ii) halophenyl, or 

iii) phenyl-C^ alkyl, either unsubstituted or substituted with one or more of halogen, C,- 4 aikoxy, 
35 C,_ 4 alkyl or halo-C^ alkyl; or 




wherein n is 0, 1 or 2 and R 14 is methyl and the ring system is naphthalene or 5,6,7,8-tetrahydro- 
naphthalene. . , , _ . . 

45 One novel process for preparing the novel compounds of this invention is particularly useful when 
starting with compounds with a pre-formed 4-hydroxytetrahydropyran-2-one moiety or the corresponding 
3,5-dihydroxy acid and is illustrated as follows: 
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SiO 




E 
I 

Z 

wherein R 16 is C,- 4 alkyl, especially methyl. After protecting the 4-hydroxyl of the lactone with a dimethyl- 
tert-butylsifyl group and preparing an alkyl ester by known procedures, the resulting 5-hydroxy of the open- 
chain acid is oxidized to the ketone. Suitable oxiding agents include: pyridinium chlorochromate in a 
chlorinated alkane such as methylene chloride or chloroform at about 0° to about 25°C for about 1 to 4 hour; 
oxalyl chloride in dimethylsuifoxide at about -70° to about -40°C for about 0.25 to 0.5 hours; trifluoro- 
acetic anhydride in dimethylsuifoxide at about -70° to -40°C for about 0.25 to 0.5 hour; and pyridinium 
dichromate in dimethyl formamide at 0° to 25°C for 1 to 8 hours. 
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•JZXtSZ^* hydr0,Y2ed bY treatment ^ 3CetiC 9dd and tetrabu tyla mm onium 
A related procedure is available for preparing compounds of this invention wherein E represents 
^SS£d ISZZT* ° r Pr ° teCti0n ° f the ^ VdroXV 9rOUP before ° xidi2in 9 016 



75 



20 



25 



30 



35 




hJS^St^ ? 6 d,h y dr ° xy com P°"nd is treated with activated manganese dioxide in a chlorinated 
8U< J 3 * chloroform ' methylene chloride, 1,2-dichloroethane or the like at about O'C to 40? 
wim ri \Z£ * *?% P * r *? n f0 l^° Ut 15 to 30 hours " ^ ^ X0 compound produced is then treated 
«her S i^5LSl e r d tetra « s ^P he ny'Phosphine)palladium(0) in an ethereal solvent such as 
etner, thf, 1,2-dimethoxyethane or the like, at about ambient temperature for about 15 to 30 hours 

E£ ^ 3-hydra^-5-oxo-carboxylic acid moiety is being synthesized, the 5-oxo group is 
foHows * V PfOCeSS ,Ch iS an ° ther embod, ' ment °f this invention and which is exemplified as 



.NO. 



C 6 H 5 NCO 



C0 2 R 
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am ,J!t" cor "Pound ts treated with a C,_ 4 alkyl 3-butenoate, preferably methyl 3:butenoate and an 
aromatic isocyanate such as p-toluoyl isocyanate, p-chlorophenyl isocyanate, phenyl isocvanate or'the like 
preferably the latter and a bit of triethylamine as a catalyst in an inert organi so £ Stent' 
benzene, xylene, or the like at about 15 to 30'C, preferably about room templraturetr about 5 to aSout 24 

in a J^ e a r « sultin 9. isox f2°»ne is reduced catalytically with palladium on carbon, platinum oxide or the like 
or ~ f°K 9 an, ° ? ,vw ? SUch as a c i-3alkanol, acetic acid or the like containing a lirte water in the 
presence of bone acid at about 1 5 to 30'C and about 1-2 atmospheres of hydrogen p're^ure ££5 1to 

CD rr™n^ er T^ 9 ,- ^ J**"* ° f tne fore 9 oin 3 synthetic schemes is readily saponified to the 
corresponding carboxyl.c acd salt by treatment with aqueous alkali such as potassium or sodium 

^ZlmVvW^™^ 0rso fn a,t res P^vel?or with a <w^*£^>££^ 
iS2 ? ? ^ erem "° ne ° f the R groups is h y dr ogen to form the quaternary ammonium salt 

fff $BS?£Sr sa,ts J^ a r eral acid resu,ts in the formation of *• ftSSSSJ 2 aS 

tmJZH 35. r ad ^' y converted back «° s ats ^ treatment with the appropriate base or to esters bv 

itttf&tt&SSr of a cata,ytic amount of an acS ' suSh as -2*2 

2 3^Thvd P rownmrLS S8 ' tS ^ converted back to esters by treatment with an alkyl halide such as 
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Double 


Bonds 


R 7 

K 


(R } m— 


^ A A _ 


5 


1 -methyl propyl 


b-UH 


3,4:4a, 


5 


1 , 1-d imethylpropy 1 


o-OH 


4,4a 




1-methylpropyl 


3 -OH, 5-OH 


4,4a 




1 , 1-d ime thylpropyl 


3 -OH, 5-OH 


4,4a: 5, 


6 


1-methylpropyl 


3 -OH 


4,4a: 5, 


6 


1 , 1-dime thylpropyl 


3 -OH 






1-methylpropyl 


6-OH 


— 




1 , 1-dime thylpropyl 


6-OH 


- 




1-methylpropyl 


3-OH 


- 




1 , 1-dime thylpropyl 


3-OH 


4,4a 




1-methylpropyl 


6-OH 


4,4a 




1,1 -dime thylpropyl 


6-OH 


4,4a 




1-methylpropyl 


3-OH 


4,4a 




1 , 1 -d ime t hy lpr opy 1 


3-OH 


4a, 5 




1-methylpropyl 


6-OH ' 


4a, 5 




1 , 1 -d ime thy lpr opy 1 


6-OH 


4a, 5 




1-methylpropyl 


3-OH 


4a, 5 




1 , 1-d imethylpropy 1 


3-OH 


4,4a 




1-methylpropyl 


3-OH, 5=0 


4,4a 




1 , 1-d imethylpropy 1 


3-0H f 5=0 


4,4a 




1-methylpropyl 


3=0, 5=0 


4, 4a 




1 , 1-d imethylpropy 1 


3=0, 5=0 






1-methylpropyl 


3-OH, 5-OH 






1 , 1-d ime thylpropyl 


3-OH, 5-OH 


4,4a 




1-methylpropyl 


3-C1, 5-C1 


4,4a 




1 , 1 -d ime thy lp r opy 1 


3-C1, 5-C1 


4,4 a 




1-methylpropyl 


3-OCH 3 , 5-OH 


4,4a 




1 , 1-d ime thy Ipropy 1 


3-OCH 3 , 5-OH 


4,4a 




1-methylpropyl 


3-OC 2 H 5 , 5-OH 


4,4a 




1 , 1 -d ime thy lp r opy 1 


3-OC 2 H 5 , 5-OH 


4,4a 




1-methylpropyl 


3-OC 4 H 9 , 5-OH 


4,4a 




1, 1-d ime thylpropyl 


3-OC 4 H 9 , 5-OH 


4,4a 




1-methylpropyl 


6-CH 3 , 3-OH, 5-OH 


4,4a 




1,1 -dime thylpropyl 


6-CH 3 , 3-OH, 5-OH 
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The novel pharmaceutical composition of this invention comprises at least one of the compounds of 
E i J in association with a pharmaceutical vehicle or diluent. The pharmaceutical composition can be 
tormulated in a classical manner utilizing solid or liquid vehicles or diluents and pharmaceutical additives 
ot a type appropriate to the mode of desired administration. The compounds can be administered by an 
oral route, for example, in the form of tablets, capsules, granules or powders, or they can be administered 
by a parenteral route in the form of injectable preparations. 

man ^jf PS * U ' e /« r ora li dministrati °n contains active ingredients (25 mg), lactose (75 mg) and 
geS MpiuTe ' mXtUrB * P3SS6d through a 60 mesh sieve and P acked in *° a No. 1 

^,-u^- iCa '- injeC ? ble P re P aration is Produced by asceptically placing 25 mg of a water soluble salt of 
fr! ™- ^ Ve iu 9 n I 6 "} 7 t0 a V,al ' asce P tical| V freeze-drying and sealing. For use, the contents of the vial 
are mixed with 2 ml of physiological saline, to produce an injectable preparation. 

The novel method of treating atherosclerosis, familial hypercholesterolemia, or hyperlipemia of this 
invention comprises administration of an effective antihypercholesterolemic amount of a compound of 
Formula I to a patient in need of such treatment. 

«-»JS 8 «°i e t0 ?- 8 admin J istered Spends on the unitary dose, the symptoms, and the age and the body 
weight of the patient A dose for adults is preferably between 20 and 2,000 mg per day, which can be> 
administered in a single dose or in the form of individual doses from 1—4 times per day 

The componds of this invention also have useful antifungal activities. For example, they may be used 
to control strains of Penicillium sp., Aspergillus niger, Cladosporium sp., Cochliobolus mivabeorus and 
Helmmtnosponum cynodnotis. For those utilities they are admixed with suitable formulating agents, 
be" proterttd aQentS ° f S0 ' VentS Such as aaueous ethan o' a " d sprayed or dusted on the plants to 

This invention can be illustrated by the following examples. 

Example 1 

7-[2(S),6(R)-Dimethyl-8(S)-(2(S)-methylbutyryloxy)-1,2 ( 6,7,8,8a(R).hexahydro-1(S).naphthyl]-3(R)-hydroxy- 

5-oxoheptanoic acid 

Step^:Preparationof6{R)-[2-(8(S)-(2(S)-methylbutyryloxy)-2(S),6(R)-dimethyl-1,2,6,7,8,8a{R^ 
hexahydronapl^-l(S))^^ 

2 7 nSiff 9 '! 0 ' mol) was dissolved in 25 ml of dry dimethylformamide (DMF) and treated with 
2J g (0.04 mol) of imidazole and 3 g (0.02 mol) of dimethyl-fert-butylsilyl chloride, and the solution was 
^r^l ^TffZ Z^ 9 ^ T he mixture was poured into 200 ml of ether, washed with 2 x 50 ml of 
water, 1 x 25 ml of I N hydrochloric acid, 1 x 25 ml of saturated aqueous sodium carbonate and 2 x 50 ml 
£.7,Z e ' ° Ve ■ ^ 9 « S ° 4 ^ n , d concentrated to dryness. The residue was chromatographed on a "Still" 
^ l " m "° r ! i s,l,ca 9 el i 6 - 0 * 17 -7 cm, 230-^00 mesh) by elution with 45% ether in hexane (V/V) collecting 
to ghlel? of ol °" S °° ntainin 9 the P roduc t (21-52) were combined and concentrated to dryne J 

Step B: Preparation of Methyl 7-[2(S), 6(R)-Dimethyl-8(S)-(2(S)-methylbutyryloxy)-1,2,6,7,8,8a(R)- 

hexahydro-1(S)-naphthyl]-3(R)-(terr-butyldimethyisilyloxy)-5(R)-hydroxyheptanoate 

1 n ™! = ^ riT( i m , Ste t A (1 -5 3 u 9 ' 0>002 mo,) was diss ° lvad ^ 10 ml of methanol, treated with 2 ml of 
1 N aqueous sodium hydroxide and the mixture was stirred for 2 hours at room temperature. The methanol 

TZfZ^T* , under i aduced P res ! ure and the resid «e was freed of water by azeotropic distillation of 
n nnln HL? 'T*', 7^? ao,,d ras,due wa * dissolved in 5 ml of dry DMF, treated with 300 ul, (0.68 g, 
Lu^Tnti inn / J J? 6 3nd i he T CtUrB W3S Stirred overn i9ht at room temperature. The mixture was 
^Zlil^L ^M ! the - r and waahed witn 20 ml of water and 20 ml of brine, dired (MgS0 4 ) and 
SPSS? /T SS t0 reSidUe < contained DMF >- Th's material wsa chromatographed on a 

c£L£ to n J £21? ?° V™ Z?L i^ 0 " 400 ™ Sh) by e ' Ution witn 45% ether in * exana WW) 
^n^ntrJl fractions 32-50 containing the major component were combined and 
concentrated to dryness to give 576 mg of oily product. 

hexahydro-1(S)-naphthyll-3(R)-(fe/t-butyldimethylsilyloxy)-5-oxoheptanoate 

o°r P^fnf *" t° m S I 6P B (58 f„ m f ' °-° 01 mol) Was dissolvad 'n 10 ml of methylene chloride and cooled to 
^,2 ? lorochromate (0.56 g, 0.0026 mol) was added and the stirred mixture was allowed to warm 
spontaneously oyer 2 hours. Additional pyridine chlorochromate (224 mg, 0.001 mol) was added and 
fuc r n2nH W H S i nT t, r! d ah ^ er J» ur - ^ methylene chloride was evaporated in vacuo. The residue was 
XTOSfta i? 6 A e ^ pla ?. ed 0n top of a 4 x 40 cm column of sllica 9 el < 7 °-230 mesh) and eluted with 
^0 mg of oify PmduT 9 " m ' 10-23 Were COmbined and ""Crated Z 

The silyl ether from Step C (230 mg, 0.00024 mol) was dissolved in 5 ml of tetrahydrofuran (THF) and 
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treated with 54|il, (0.057 g f 0.00095 mol) of acetic acid and 710 |il (1M in THF, 0.00071 mol) of tetra- 
butylammonium fluoride (Bu 4 N + F~) and the mixture was stirred overnight at room temperature. 

Another 57 uJ of acetic acid and 710 ui of Bu 4 N + F" were added and stirring was continued an additional 
24 hours. The mixture was poured into 100 ml of ether and washed with 1 x 5 ml of 1 N hydrochloric acid, 
5 1 x 10 ml of saturated aqueous sodium bicarbonate and 2x10 ml of brine and dried (MgS0 4 ). 
Concentration to dryness gave 120 mg of an oil. The oil was chromatographed on a "Still" column of silica 
gel {1.5 x 17.7 cm, 230—400 mesh) by elution with 5% acetone in methylene chloride (v/v) collecting 5 ml 
fractions. Fractions 12 — 20 containing the product were combined and concentrated to dryness to give 53 
mg of solid (m.p. 64— 66°C). Recrystallization of a sample from hexane gave material with m.p. 67 — 68 D C. 
w Analysis for C 25 H 3 a06 (434.55): 

Calc: C f 69.09; H f 8.81. 

Found: C, 69.30; H, 9.38. 

Step E: Preparation of 7-[2(S), 6(R)-Dimethyl-8(SM2(S)-methylbutyryloxy)-1,2 r 6 f 7,8,8a(R)-hexahydro-1(S)- 
15 naphthyi]-3(R)-hydroxy-5-oxoheptanoic acid 

The ester from Step D (43 mg, 0.0001 mol) was dissolved in 5 ml of methanol and treated with 2 ml of 
0.1 N sodium hydroxide (0.0002 mol) 3nd stirred overnight at room temperature. The methanol was 
evaporated in vacuo and the residue was acidified with 1 N hydrochloric acid and extracted with ether. The 
ether extract was washed with 3 x 10 ml of brine and dried over MgS0 4 . Concentration to dryness 
20 provided 36 mg of solid which after recrystallization from ether/hexane had m.p. 102— 103°C. 

Analysis for C 24 H 36 0 6 (420.53): 

Calc: C, 68.54; H, 8.63. 

Found: C, 68.57; H, 8.88. 

25 



■30 



35 



40 



45 
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accordance with the following reaction ,SSne: 3 30 deSCnbed in Tab,e ' 



HO 



Xr 

f 



E 

i 

2 

i 

"Ok 



i 

- 

c 

i 

I 

2 



E 
I 



I (R = CH_) 



HO 



OH 



I (R « Na) 



I (« ' = H) 
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TABLE I 



1) 



0 



2(S)-roethylbutyryl 

2{S)-methylbutyryl 

2(R)-n»ethylbutyryl 

2.2-dimethylbutyryl 

2,2-dimethylbutyryl 

2.2-dimethylbutyryl 

acetyl 

2(S)-methylbutyryl 

2.2-dimethylbutyryl 

2,2-dimethylbutyryl 

2.2-dimethylbutyryl 

2-raethyl-2-ethylbutyryl 

2-methylbutyryl 

4-f luorobenzoyl 

4-f luoropheiylacetyl 

4- tert -butylbenzoyl 

acetyl 

acetyl 

2.2-dimethylbutyryl 
2.2-dimethylbutyryl 




R 



.CH 3 

- CH 3 
-CH 3 

- CH 3 
-CH 3 

-CH 3 

H 

H 

H 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH 3 
-CH. 





a 


b 


0 


single 


double 


o 


single 


s ingle 


0 


double 


double 


0 


double 


double 


o 


single 


double 


0 


single 


s ingle 


0 


double 


double 


0 


single 


single 


0 


double 


double 


o 


single 


single 


NH 


single 


single 


NH 


single 


single 


NH 


single 


single 


NH 


single 


single 


NH 


single 


single 


NH 


single 


single 


NH 


double 


double 


NCH 3 


single 


single 


NCH 3 


single 


single 


NH 


double 


double 
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(2) 



w 








R 10 


R n 


R 12 


15 


6- 


(4-f luoro-3-methylphenyl) - 


2-methyl 


4 -methyl 




6- 


(4-fluorophenyl) - 


2-chloro 


4-chloro 




6- 


(4-chlorophenyl) - 


2-chloro 


4-chloro 


20 


6- 


( 3 , 4 -d i ch lor opheny 1 ) - 


2-chloro 


4-chloro 


6- 


(4-f luoro-3-methylphenyl) - 


2-chloro 


4-chloro 




6- 


(3,4-dichlorophenyl)- 


2-methyl 


4 -methyl 




6- 


(3,5-dimethylphenyl) - 


2-chloro 


4-chloro 


25 


6- 


(3, 4-dichlorophenyl) - 


2 -methyl 


5-methyl 




6- 


(4-f luorophenyl)- 


2-methyl 


4-methyl 




6- 


(4-f luoro-3-methylphenyl) - 


2 -methyl 


4-chloro 


30 


6- 


(4-fluorobenzyloxy) 


2-chloro 


4-chloro 




6- 


(4-f luoro-3-methylphenyl) 


2-chloro 


4-methyl 
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0 
2 
1 




2,6-dimethyl 
2 -methyl 



naphthyl 

naphthyl 

naphthyl 

5#6,7,8-tetra- 

hydronaphthyl 



7 i a* ei Example 2 

3.1 g (11.8 mmo ) of 2^ »** coo,in 9' with 3 Motion of 

mixture was stirred at 0°C for 10 mfn^I a . jB-tnmethy 1-1, 1 '-b. phenyl in 10 ml of DMF. The resulting 

1 hour. Soto TStatoi ? H^3JEEIK » he3ted ° n 3 Steam bath for 

mixture and it was hSedat reflux fo ™ £ hiS T^Ti™ ^ ° f Wat6r W6re added to the reaction 
and extracted wf» ether twice 6 ^^=1^^^ 
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over MgS0 4/ filtered and concentrated to dryness in vacuo to give 3.42 (11.38 mmol, 96%) of the desired 
product as a brown oil which was used directly in the next step without purification. 

nmr (CDCI 3 ) 6: 2.27 (6H, a methyl singlet and a methyl doublet), 2.3 (2H, m), 2.34 (3H, s) r 2.9 (2H, m), 
3.60 (3H, s), 6.84 (H, bs), 7.1—7.2 (4H, m). 

5 

Step B: Preparation of 3-(4'-fluoro-3,3',5-trimethyI[1,1 '-biphenyl]-2-yl)propanol 

A solution of 3.42 g (11.4 mmol) of the ester from Step A in 25 ml of ether was added dropwise to a 
stirred suspension of 0.38 g (10 mmol) of lithium aluminum hydride in 75 ml of ether at 0°C under nitrogen. 
After completion of the addition, the mixture was stirred at room temperature for 1 5 minutes, refluxed for 1 

w hour, cooled in ice and treated with successive additions of 0.4 ml of water, 0.35 ml of 20% (w/v) aqueous 
sodium hydroxide and 1.1 ml of water. The resulting mixture was stirred at 0°C for 0.5 hour, treated wih 
anhydrous MgS0 4 , stirred for 15 minutes and filtered. The filtrate was concentrated in vacuo to give 3.08 g 
(1 1 .3 mmol) (99%) of pale yellow oily product which was used directly in the next step without purification, 
nmr (CDCI 3 ) 5: 1 .4&-1.7 (2H, m), 2.25 (6H, s), 2.33 (3H, s), 2.45—2.7 (2H, m), 3.45 (2H, t, J=6Hz), 6.85 (H, 

15 bs), 6.95—7.2 (4H, m). 

Step C: Preparation of 2-(3-Bromopropyl)-4'-fluoro-3,3',5-trimethyl-1,1 / -biphenyl 

A solution of 1 .08 g (4 mmol) of PBr 3 in 10 ml of ether was added dropwise to a stirred solution of 3.08 g 

(11.3 mmol) of the alcohol from Step B in 40 ml of ether at 0°C. The mixture was stirred at room 
20 temperature for 1 hour, refluxed for 0.5 hour, cooled to room temperature, poured into ice water and 

extracted with ether. The extract was washed with water and saturated aqueous sodium bicarbonate, dried 

over MgS0 4 , filtered and evaporated to dryness in vacuo. The residue was purified by flash 

chromatography on silica gel (230 — 400 mesh) by elution with methylene chloride/hexane (1:3, v/v). 

Combination and evaporation of the appropriate fractions gave the desired bromide as a pale yellow oil, 
25 (1.9 g, 5.67 mmol, 48% overall Steps A, B and C). 

nmr (CDCI 3 ) 6: 1 .7—2.0 (2H, m), 2.27 (6H, a methyl singlet and a methyl doublet), 2.35 (3H, s), 2.55—2.8 

(2H, m), 3.23 (2H, t, J=6Hz), 6.85 (H, bs), 6.95—7.2 (4H, m). 

Step D: Preparation of 4'-Fluoro-3,3',5-trimethyl-2-(3-nitropropyl)-1,V-biphenyl 
30 A solution of 1.90 g (5.66 mmol) of the bromopropyl compound from Step C in 5 ml of ether was added 
to a stirred suspension of 1.31 g (8.5 mmol) of silver nitrite in 5 mi of ether at 0°C. The resulting mixture was 
stirred under nitrogen at 0°C for 7 hours, warmed to room temperature and stirred for an additional 16 
hours. Another 1.0 g of silver nitrite was added and stirring was continued for another 20 hours. 

The reaction mixture was filtered and the filtrate was concentrated to leave a residue which was 
35 purified by flash chromatography on silica gel (230—400 mesh) by elution with methylene chloride/hexane 
(1 :4, v/v) to give, first, the recovered starting bromide, then the desired product, (0.64 g, 2.12 mmol, 78%). 

nmr (CDCI 3 ) 5: 1.8—2.2 <2H, m), 2.30 (6H, a methyl singlet and a methyl doublet), 2.33 (3H, s), 2.5—2.7 
(2H, m), 4.18 (2H, t, J=6Hz), 6.88 (H, bs), 7.0—7.2 (4H, m). IR (neat) 1550, 1500 cm" 1 . 

40 Step E: Preparation of Methyl 3-[2-(4'-fluoro-3,3 / ,5-trimethy![1,1 '-biphenyl]-2-yl)ethyl]-4,5-dihydro-5- 
isoxazoleacetate 

A solution of 0.1 g (1.0 mmol) of methyl 3-butenoate and 0.174 ml (1.6 mmol) of phenyl isocyanate in 
1 ml of toluene was added with stirring to a solution of 0.240 g (0.8 mmol) of the nitropropyl compound 
from Step D and 2 drops of triethylamine in 1 ml of toluene. The resulting mixture was stirred at room 
45 temperature for 3 hours. Additional quantities of methyl 3-butenoate (0.1 ml), triethylamine (0.1 ml) and 
phenyl isocyanate (0.15 ml) were added successively and stirring was continued overnight (18 hours). The 
mixture was filtered and the filtrate was concentrated in vacuo to a residue which was purified by flash 
chromatography on silica gel (230—400 mesh), first being eluted with methylene chloride to remove the 
impurities. Continued elution with acetone/methylene chloride (1:50, v/v) gave the desired product 
so (0.218 g, 0.57 mmol, 71%) as a pale viscous oil. 

nmr (CDCI 3 ) 5: 2.28 (6H, s), 2.32 (3H, s), 2.2—3.0 (6H, m), 3.70 (3H, s), 4.6—5.0 (H, m), 6.85 (H, bs), 
7.0—7.2 (4H, m). IR (neat) 1735 cm' 1 . 

Analysis calculated for C 23 H 26 FN0 3 : C, 72.04; H, 6.83; N, 3.65. 

Found: C, 72.35; H, 6.99; N, 3.88. 

55 

Step F: Preparation of Methyl 7-(4'-fluoro-3,3',5-trimethyl-[1 ,1 '-biphenyl]-2-yi)-3-hydroxy-5-oxoheptanoate 
A mixture of 0.1 g (0.26 mmol) of the isoxazoline from Step E, 50 mg of 10% palladium on carbon 

catalyst and 48 mg (0.78 mmol) of boric acid in 3 ml of methanol and 0.3 ml of water was stirred under 

hydrogen (1 atmosphere) at room temperature for 2.5 hours. The mixture was filtered and the filtrate was 
60 poured into brine and extracted with ether. The ethereal extract was washed with 5% (w/v) aqueous 

sodium bicarbonate solution, dried (MgSO A ), filtered and evaporated to dryness to give 92 mg (0.23 mmol, 

89%) as a pale yellow oil. 

nmr (CDCI 3 ) 5: 2.30 (6H, a methyl singlet and a methyl doublet), 2.33 (3H, s), 2.35—2.5 (6H, m), 

2.75—2.85 (2H, m), 3.30 (H, d), 3.70 (3H,s), 4.37 (H, m), 6.83 (H, bs), 6.95—7.1 (4H, m). IR (neat) 3450, 1710 
65 cm" 1 . 
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Step G: Preparation of 7-(4'-ffuoro-3,3',5-trimethyl-[1 ,1 '-biphenyl]-2-yl)-3-hydroxy-5-oxoheptanoic add 
Employing the procedure substantially as described in Example 1, Step E, the ester from Step G of this 

Example 2 is saponified to the subject 5-keto acid. 

Employing the procedure substantially as described in Example 2, Steps A through G, but substituting 

for the chloromethylbiphenyl employed in Step A thereof, equimolar amounts of the chloromethyl 

compounds described in Table II. there are produced the 5-keto esters, salts and acids also described in 

Table II in accordance with the following reaction sequence: 
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TABLE II 



10 




15 



40 



45 



50 



55 







R 10 


R 11 


R 12 


20 


6- 


(4-f luorophenyl) - 


2-chloro 


4-chloro 


6- 


(4-chlorophenyl) - 


2-chloro 


4-chloro 




6- 


(3, 4-dichlorophenyl) - 


2-chloro 


4-chloro 


25 


6- 


(4-f luoro-3-methylphenyl) - 


2-chloro 


4-chloro 


6- 


(3, 4-dichlorophenyl) - 


2 -methyl 


4 -methyl 




6- 


(3, 4-dimethylphenyl) - 


2-chloro 


4-chloro 




6- 


(3, 4-dichlorophenyl) - 


2-methyl 


5-methyl 


30 


6- 


(4-f luorophenyl) - 


2-methyl 


4-methyl 




6- 


(4-f luoro-3-methylphenyl) - 


2-methyl 


4-chloro 




6- 


(4-f luorobenzyloxy) 


2-chloro 


4-chlpro 


35 


6- 


(4-f luoro-3-methylphenyl) - 


2-chloro 


4-methyl 




R 



14 



1 
0 
2 
1 



2-methyl 

2, 6-dimethyl 
2-methyl 



naphthyl 

naphthyl 

naphthyl 

5 f 6, 1 9 8-tetra- 

hydronaphthyl 



so 



65 



Example 3 

7-(2,4-Dichlorophenyl)-3-hydroxy-5-oxoheptanoic acid 
Step A: Preparation of Methyl 7-(2,4-Dichlorophenyl)-3-hydroxy-5^xo-6-heptenoate 

Activated manganese dioxide (40 g) was added to a solution of methyl 7-(2,4-dichlorophenyl)-3,5- 
dihydroxy-6-heptenoate (6.8 g, 21.3 mmol) in chloroform (600 mL) and the black suspension was 
vigorously stirred at ambient temperature for 20 hours. After filtration and evaporation of the solvent the 
residual amber oil (4.5 g, 1 major spot on TLC with F f 0.61 on Whatman MK6F silica using CHCI 3 — MeOH, 
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19:1 as eluent) was chromatographed on a Still column to obtain the product (3.9 g, 58%) as a pale vellow 
oil which solidified on standing, m.p. 77— 79°C; 

™ r ICDCI,) 5: 2.57 (2H, d, J=6Hz, -C^CO,-), 2.93 (2H, d, J=6Hz, -CH^-CO-), 3.70 (3H, s, 

« T°?^' i'^ 8 <H ' m * - CW(0H ^' 6 - 67 < H < d < J-« * =CH-C0), 7.1-7.7 (3H, m. ArH), 7.93 (H, d, 
o J= lb Hz, =Crl). 

Analysis for C, 4 Hi 4 a 2 0 4 . 

Calc: £ 53.02; H, 4.45. 

Found: C, 53.25; H, 4.50. 

to Step B: Preparation of Methyl 7-(2 f 4-Dichlorophenyl)-3-hydroxy-5-oxoheptanoate 

Tnbutyltln hydride (450 uL, 1.7 mmol) was added dropwise over 1J hours to a stirred solution of the 
ene-one esterfrom Step A (320 mg, 1 mmol) and tetrakis(triphenylphosphine)palladium(0) (35 mg, 0.03 
mmol) in dry THF (5 mL) at ambient temperature under IM 2 . After standing at 20°C overnight the light-brown 
solution was distributed between water (1 00 mL) and ether (1 50 mL). The organic layer was separated and 

15 washed w»th water (2 x 100 mL), dried and evaporated. The residual oil (1 major spot on TLC with R f 0.39 
vis-a-vis 0.35 for the starting ene-one ester on Whatman MK6F silica using CHCI 3 — NeOH; 99:1 as eluent) 
was chro ^ t g 'l^ on a Still column to obtain the product (260 mg, 81 %) as a pale amber gum; 

20 ^MOHM ' M-™* 0 "* 00 -)* 3 ' 71 <3H, s, -C0 2 CH 3 ), 4.45-4.51 (H, m, 

Analysis for C 14 H 16 CI 2 0 4 
Calc: C, 52.68; H, 5.05. 
Found: C, 52.47; H, 5.20. 

25 Step C: Preparation of 7-(2,4-dichlorophenyl).3-hydroxy-5-oxoheptanoic acid 

Employing the procedure substantially as described in Example 1, Step E, the esterfrom Step B of this 
Example 3 is saponified to the subject 5-oxo acid. 



30 



35 



Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. A compound of structural formula: 




40 wherein: 
R 1 is 

1) hydrogen, 

2) C^alkyl, 

3) 2,3-dihydroxypropyl, 
4$ 4) alkali metal cation, or 

5) ammonium of formula 



+ 

NR 3 R 4 R 5 R 6 



i 

so wherein R 3 R\ R 5 and R 6 are independently hydrogen or C^alkyl or two of R 3 , R 4 , R 5 and R 6 are joined 
together to form a 5- or 6-membered heterocycle with the nitrogen to which they are attached; 



E is -CH 2 CH 2 , — CH=CH— , or — (CH 2 )^ ; and 
Z is 



55 



60 



1) 




W Sih^°p^ V Tt re P resent of the P^ble oxidation states of the bicyclic system, X is- 
— NH wherein R* is hydrogen or C^aHcyl; 
55 R 7 is C 2 _ 8 alkyl; and 
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R 8 is hydrogen or — CH 3 ; 



2) 



70 



15 



20 



25 



30 



wherein R 10 , R 11 and R 12 are independently 

a) hydrogen, 

b) halogen, such as bromo, chloro or fluoro, 

c) Ct^alkyl, 

d) halo-C w alkyl, 

e) phenyl either unsubstituted or substituted with one or more of 

i) C^alkoxy, 

ii) C^alkyl, 

iii) C2_ 8 alkanoyloxy, 

iv) halo-C n - 4 alkyl, or 

v) halo, 

f) OR 13 wherein R 13 is 

i) hydrogen, 

ii) C 2 - 8 alkanoyl, 

iii) benzoyl, 

iv) phenyl, 

v) halophenyl, 

vi) phenyl-C^alkyl, either unsubstituted or substituted with one or more of halogen, C^alkoxy, 
C^alkyl or halo-C^alkyl, 

vii) G,_ 9 alkyl, 

viii) cinnamyl, 

ix) halo-C^alkyl, 

x) ally!, 

xi) Cg-sCycloalkyl-C^alkyl, or 

xii) adamantyl-d-aalkyl; 



35 



3) 




40 



wherein n is 0 — 2 and R 14 is halo or C w alkyl; and 



45 



50 



4) 




wherein the dotted lines represent possible double bonds there being 0, 1 or 2 double bonds; 
m represents 1, 2 or 3; and 
R 1S is 

55 1) methyl, 

2) hydroxy, 

3) alkoxy, 

4) oxo, or 

5) halo. 

50 



65 
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2. A compound of structural formula 



w 




15 

wherein R 1 is hydrogen, an alkali metal cation or an ammonium cation and wherein R 7 is 4-fluorobenzoyl, 4- 
tert-butylbenzoyl or 4-fluorophenylacetyl. 
3. The compound of Claim 1 wherein: 

R 1 is hydrogen, an alkali metal cation or an ammonium cation; 
20 E is — CH=CH— or — CH 2 CH 2 — ; and 
2 is 

0 



25 



1) 




30 wherein 



O 
R 7 C— 



35 



40 



45 



50 




is 2{S)-methylbutyryl or 2,2-dimethylbutyryl; 



2) 



wherein R 10 , R 11 and R 12 are independently 

a) halogen, 

b) C w aikyl, 

c) halo-C,- 4 alkyl, 

d) phenyl with 1 to 3 substituents selected from halo, C^alkyl or C^alkoxy, 

e) OR 13 , wherein R 13 is 

i) phenyl, 

ii) halophenyi, or 

iii) phenyl-C,_ 3 alkyl, either unsubstituted or substituted with one or more of halogen, C,_ 4 alkoxy, 
0,-4 alkyl or halo-C w alkyl; or 



55 3) 




60 



wherein n is 0, 1 or 2, and R 14 is methyl, and the ring system is naphthyl, or 5,6,7,8-tetrahydronaphthyl. 



55 
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4. The compound of Claim 1 selected from: 



5 



to 




wherein R 1 is hydrogen, an alkali metal cation or an ammonium cation and wherein R 7 CO— , R B , X a and b 
have the following meanings: 





0 










20 


II 












R 7 C- 


R a 


X 


a* 


b 




2(S)-methylbutyryl 


— CH 3 


0 


single 


double 


25 


2(S)-methylbutyryl 


— CH 3 


0 


single 


single 




2(R)-methylbutyryl 


— CH 3 


o 


double 


double 


30 


2,2-dimethylbutyryl 


— CH 3 


0 


double 


double 




2,2-dimethylbutyryl 


— CH 3 


o 


single 


double 




2,2-dimethylbutyryl 


— CH 3 


0 


single 


single 


35 


acetyl 


— CH 3 


0 


double 


double 




2{S)-methylbutyryl 


H 


0 


double 


double 


40 


2{S)-methylbutyryl 


H 


0 


single 


single 




2,2-dimethylbutyryl 


H 


0 


double 


double 




2,2-d im eth y 1 bu ty ry 1 


H 


0 


single 


single 


45 


2,2-dimethylbutyryl 


— CH 3 


NH 


single 


single 




2-methyl-2-ethylbutyryl 


— CH 3 


NH 


single 


single 


50 


2-methylbutyryl 


— CH 3 


NH 


single 


single 




acetyl 


— CH 3 


NH 


double 


double 




acetyl 


— CH 3 


NCH 3 


single 


single 


55 


2,2-dimethylbutyryl 


— CH 3 


NCH 3 


single 


single 




2,2-dimethylbutyryl 


.— CH 3 


NH 


double 


double 



* When a = single bond, the rings are rra/w-fused. 



19 



0 142 146 

5. The compound of claim 3 selected from: 

L o 1 

R12 



R 10 


R 11 


p12 

n 


6-(4-fluoro-3-methylphenyl)- 


2-methyl 


4-methyl 


6-{4-fluorophenyl)- 


2-chloro 


4-chloro 


6-(4-chlorophenyl)- 


2-chloro 


4-chIoro 


6-(3,4-dichlorophenyl) 


2-chloro 


4-chloro 


6-(4-fluoro-3-methylphenyl) 


2-chloro 


4-chloro 


6-{3 # 4-dichlorophenyl) 


2-methyl 


4-methyl 


6-{3,5-dimethylphenyl)- 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl)- 


2-methyl 


5-methyl 


6-{4-fluorophenyl) 


2-methyl 


4-methyl 


6-(4-fluoro-3-methylphenyl)- 


2-methyl 


4-chloro 


6-(4-fIuorobenzyloxy) 


2-chloro 


4-chloro 


6-(4-fluoro-3-methylphenyl)- 


2-chloro 


4-methyl 



6. The compound of claim 3 selected from: 

T OR 1 




1 

0 
2 
1 



2-methyl 

2,6-dimethyl 
2-methyl 



naphthyl 
naphthyl 
naphthyl 

5,6,7 ,8-tetrahydronaphthyl 



20 



to 
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7. An antihypercholesterolemic pharmaceutical composition comprising a pharmaceutical carrier and 
an effective antihypercholesterolemic amount of a compound as claimed in Claim 1 or 2. 

8. The formulation of Claim 7 wherein the antihypercholesterolemic compound is as claimed in Claim 

3. 

9. The formulation of Claim 8 wherein the antihypercholesterolemic compound is as claimed in Claims 
4, 5 or 6. 

10. A process for the preparation of a compound of structural formula: 

| OR 1 
E 

i 

wherein R\ E and Z have the meanings of R\ E and Z 1), 2) and 3) in claim 1, which comprises treating a 
compound of structural formula: 



20 



25 



30 



35 



16 



OR 

E 
I 

Z 

wherein R 16 is C^alkyl, with an oxidizing agent to produce the compound of structural formula: 



40 



45 



followed by desilylation to produce the compound of structural formula: 




so followed by treatment with alkali to produce the product wherein R 16 is an alkali metal cation, followed by 
acidification to produce the compound wherein R 16 is a hydrogen ion. 

Claims for the Contracting State: AT 

55 1. A process for the preparation of a compound of structural formula: 



| OR 1 



wherein: 
R 1 is 

65 1) hydrogen, 
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2) C^alkyl, 

3) 2,3-dihydroxypropyl, 

4) alkali" metal cation, or 

5) ammonium of formula 



+ 

NR 3 R 4 R 5 R 6 



wherein R 3 , R 4 , R 5 and R 6 are independently hydrogen or C w alkyl or two of R 3 , R 4 , R 5 and R 6 are joined 
jo together to form a 5- or 6-membered heterocycle with the nitrogen to which they are attached; 
E is — CH 2 CH 2 , — CH=CH— , or —(CH 2 ) 3 — ; and 
Zis 



rs 



20 



25 



30 



35 




1) 

wherein the dotted lines represent all of the possible oxidation states of the bicyclic system, X is— 0— or 

\ 

NR 9 

/ 

wherein R 9 is hydrogen or Ci_ 3 alkyl; 
R 7 is Ca-galkyl; and 
R 8 is hydrogen or — CH 3 ; 



wherein R 10 , R 11 and R 12 are independently 

a) hydrogen, 

b) halogen, such as bromo, chloro or fluoro, 

c) C 1 _ 4 aHcyl ff 

40 d) halo-C n -. 4 alkyl, 

e) phenyl either unsubstituted or substituted with one or more of 

i) d-^alkoxy, 

ii) C w alkyl, 

iii) C 2 - 8 alkanoyloxy, or 
45 iv) halo-C w alkyl, 

v) halo, 

f) OR 13 wherein R 13 is 

i) hydrogen, 

ii) C 2 _ 8 alkanoyl, 
50 iii) benzoyl, 

iv) phenyl, 

v) halophenyl, 

vi) phenyl-fVgalkyl, either unsubstituted or substituted with one or more of halogen, C^alkoxy, 
C^alkyl or halo-C^alkyl, 

55 vii) Chalky!, 

viii) cinnamyl, 

ix) halo-C^alkyl, 

x) allyl, 

xi) Ca-ecycloalkyl-C^alkyl, or 
so xii) adamantyl-C^aalkyl; 



3) 



65 
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wherein n is 0 — 2 and R' 4 is halo or C,_ 4 alkyl, which comprises treating a compound of structural formula : 



4-SiO 
I 



E 



to 



wherein R 16 is C^alkyl, with an oxidizing agent to produce the compound of structural formula: 



15 



20 



4-SiO 
1 I 



followed by desilylation to produce the compound of structural formula: 



25 



30 




35 followed by treatment with alkali to produce the product wherein R 16 is an alkali metal cation, followed by 
acidification to produce the compound wherein R 16 is a hydrogen ion. 
2. A process for the preparation of a compound of structural formula 



40 



45 



50 



55 



60 



65 




wherein R 1 is hydrogen, an alkali metal cation or an ammonium cation and wherein R 7 is 4-f luorobenzoyl, 4- 
tert-butyl benzoyl or 4-fluorophenylacetyl, which comprises treating as compound of structural formula: 
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wherein R 16 is d^alkyl, with an oxidizing agent to produce the compound of structural formula: 



w 



15 



20 



25 



30 




followed by desilylation to produce the compound of structural formula: 




followed by treatment with alkali to produce the product wherein R 16 is an alkali metal cation, followed by 
acidification to produce the compound wherein R 16 is a hydrogen ion. 
3. The process of Claim 1 wherein: 

R 1 is hydrogen, an alkali metal cation or an ammonium cation; 
35 E is — CH=CH— or — CH 2 CH 2 — ; and 
Zis 

0 



40 1) 



a 8* 




45 



wherein 



0 
R 7 C— 



so is 2(S)-methylbutyry1 or 2,2-dimethylbutyryl; 



SB 



2) 



X' 



11 



wherein R 10 , R 11 and R 12 are independently 
6o a) halogen, 

b) d. 4 alkyl f 

c) halo-Cwaikyl, 

d) phenyl with 1 to 3 substituents selected from halo, C,- 4 a\ky\ or d^alkoxy, 

e) OR 13 , wherein R 13 is 
65 i) phenyl. 
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ii) halopbenyl, or 

iii) phenyl-C,_ 3 alkyl, either unsubstituted or substituted with one or more of halogen, d- 4 alkoxy, 
alkyl or halo-C^ alkyl; or 



3) 



to wherein n is 0, 1 or 2, and R 14 is methyl, and the ring system is naphthalene, or 5,6,7,8- 
tetrahydronaphthalene. 

4. The process of Claim 1 for the preparation of a compound selected from: 



15 



20 



25 




wherein R 1 is hydrogen, an alkali metal cation or an ammonium cation and wherein R 7 CO— , R 8 , X, a and b 
have the following meanings: 



30 



35 



40 



45 



50 



55 



SO 



65 



R 7 C- 


R 8 


X 


a* 


b 


2(S|-methylbutyryl 


— CH 3 


0 


single 


double 


2(S)-methyfbutyryl 


— CH 3 


0 


single 


single 


2( R )-methy 1 buty ry 1 


— CH 3 


o 


double 


double 


2,2-dimethylbutyryl 


— CH 3 


0 


double 


double 


2,2-dimethylbutyryl 


— CH 3 


0 


single 


double 


2,2-dimethylbutyryl 


— CH 3 


0 


single 


single 


acetyl 


— CH 3 


0 


double 


double 


2(S)-methylbutyryl 


H 


0 


double 


double 


2(S)-methytbutyryl 


H 


0 


single 


single 


2,2-dimethylbutyryl 


H 


0 


double 


double 


2,2-dimethylbutyryl 


H 


0 


single 


single 


2,2-dimethylbutyryl 


— CH 3 


NH 


single 


single 


2-methyl-2-ethylbutyryl 


-CH 3 


NH 


single 


single 


2-methylbutyryl 


— CH 3 


NH 


single 


single 


acetyl 


— CH 3 


NH 


double 


double 


acetyl 


-CH 3 


NCH 3 


single 


single 


2,2-di methyl butyry 1 


— CH 3 


NCH 3 


single 


single 


2,2-dimethylbutyryl 


— CH 3 


NH 


double 


double 


* When a = single bond, the rings are f/ans-fused. 
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5. The process of Claim 3 for the preparation of a compound selected from: 

R 10L_^^_ R 11 
R12 



R ,0 




R' 2 


6-(4-fiuoro-3-methylphenyl)- 


2-methyl 


4-methyl 


6-(4-fluorophenyl)- 


2-chloro 


4-chloro 


6-{4-chlorophenyl)- 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl) 


2-chloro 


4-chloro 


6-(4-fluoro-3-methylphenyl) 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl) 


2-methyl 


4-methyl 


6-(3,5-dimethylphenyl>- 


2-chloro 


4-chloro 


6-{3,4-dichlorophenyl)- 


2-methyl 


5-methyl 


6-(4-fluorophenyl) 


2-methyl 


4-methyl 


6-(4-fluoro-3-methyl phenyl)- 


2-methyl 


4-chloro 


6-(4-fluorobenzyloxy) 


2-chloro 


4-chloro 


6-(4-fIuoro-3-methylphenyl)- 


2-chloro 


4-methyl 



6. The process of claim 3 for the preparation of a compound selected from: 




1 2-methyl naphthyl 
0 — naphthyl 

2 2,6-dimethyl naphthyl 



1 2-methyl 5,6,7,8-tetrahydronaphthyl 
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7. A process for the preparation of a compound of formula 



E 
I 

Z 



wherein: 
R 1 is 

1) hydrogen, 

2) Chalky!* 

3) 2,3-dihydroxypropyl, 

4) alkali metal cation, or 

5) ammonium of formula 



+ 

NR 3 R 4 R 5 R 6 



wherein R 3 R 4 R 5 and R 6 are independently hydrogen or Chalky! or two of R , R , R and R are joined 
togeSer to'form a l or 6-membered heterocycte with the nitrogen to which they are attached; 

E is — CH 2 CH 2 , or — (CH 2 ) 3 — ; and 

Zis 



30 



1) 



35 wherein R 10 , R 11 and R 12 are independently 

a) hydrogen, 

b) halogen, such as bromo, chloro or fluoro, 

c) Chalky!, 

d) halo-C^aHcyl* , 
40 e) phenyl either unsubstituted or substituted with one or more of 

i) C^alkoxy, 

ii) C 1 _ 4 alkyl, 

iii) C 2 . 8 aikanoyloxy, 

iv) haio-Cwalkyl, or 
45 v) halo, 

f) OR 13 wherein R 13 is 

i) hydrogen, 

ii) C 2 - 8 alkanoyl, 

iii) benzoyl, 
so iv) phenyl, 

vi) XS^ either unsubstituted or substituted with one or more of halogen, C^alkoxy, 
C^alkyl or halo-C^alkyl, 

vii) d-galfcyl, 
55 viii) cinnamyl, 

ix) halo-Cwalkyl, 

x) allyl, 

xi) Ca-ecycloalkyl-C^galkyl, or 

xii) adamantyl-Ct-galkyl; 

60 

2) 

65 
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wherein n is 0-2, and R" is halo, or C,_ 4 alkyi which comprises treating the compounds 

0H 2 NO 2 

f 

2 

to produce the compound of structural formula: 





8. The process of Claim 7 wherein: 

c 1,S h XS r ?2f n ' an alkali metal cation or an ammonium cation; 
t *s — CH 2 CH 2 — ; and 

Zis 

30 

1) 

35 

wherein R 10 , R 11 and R 12 are independently 

a) halogen, 

b) C^alkyl, 

c) halo-C^alkyl, 

40 5 SKSin t °, 3 3 | .^ bstituents se,ected from ha«o. Chalky, or C w alkoxy. 

i) phenyl, 

ii) halophenyl, or 

« C,_ 4 aKr 9 hafe:Xlf T U " SUbStitUted 0r substituted with °- - "»» of halogen, C,_ 4 alkoxy. 



2) 

50 

traKroU S h tn'a.e 1 ne° r *' "* * ^ 3nd th ° rin 9 is naphthalene or 5.6.7,8- 

55 




50 



55 
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9. The process of Claim 8 for preparation of a compound selected from: 




j-R 11 
Rl2 



R 10 


R 11 


R 12 


o-(4-tluoro-3-metnylphenylf- 


2-methyl 


4-methyl 


R-/A-fh inmnhonwll. 
u iuui (jfJi ici lyi /- 


lorr» 

4L~l*l IlUI u 


*♦ L» 1 IIUI u 


6-{4-chlorophenyl)- 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl) 


2-chloro 


4-chloro 


6-(4-fluoro-3-methyl phenyl) 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl) 


2-methyl 


4-methyl 


6-{3,5-dimethylphenyl)- 


2-chloro 


4-chloro 


6-(3,4-dichlorophenyl)- 


2-methyl 


5-methyl 


6-(4-fluorophenyl) 


2-methyl 


4-methyl 


6-{4-fluoro-3-methylphenyl)- 


2-methyl 


4-chloro 


6-(4-fluorobenzyloxy) 


2-chloro 


4-chloro 


6-(4-fluoro-3-methylphenyl)- 


2-chloro 


4-methyl 



10. The process of Claim 8 for the preparation of a compound selected from: 




1 2-methyl naphthyl 
0 — naphthyl 

2 2,6-dimethyl naphthyl 



1 2-methyl 5,6,7 ,8-tetrahydronaphthyl 
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11. A process for the preparation of a compound of structural formula: 



OH 

7 



10 Z 

wherein 2 is as defined in Claim 1, which comprises treating a compound of structural formula: 



HO 




with activated manganese dioxide to produce the compound of structural formula: 




followed by treatment with tri-n-butyltin hydride and tetrakis (triphenylphosphine)palladium (O). 



Patentanspruche fur die Vertragsstaaten: BE CH DE FE GB IT LI LU NL SE 

1. Eine Verbindung der Strukturformel: 
40 HO. 

OR 1 



45 




E 

i 



worm: 

RM) Wasserstoff, 
2) C n _ 4 -Alkyl, 
50 3) 2 r 3-Dihydroxypropyl, 

4) ein Alkalimetallkation, Oder 

5) ein Ammoniumkation der Formel N + R 3 R 4 R 5 R 6 ist, 

wobei R 3 , R 4 , R 5 und R 6 unabhangig voneinander Wasserstoff Oder C^-Alkyl sind f oder zwei Reste von R 3 , 
R 4 , R s und R 6 miteinander unter Bildung eines 5- oder 6-gliedrigen Heterocyclus mit dem Stickstoff, an den 
55 sie gebunden sind, verbunden sind; 

E -^H 2 CH 2 , — CH=CH— Oder — (CH 2 ) 3 — ist; und 
2 



60 
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wobei die strichlierten Linien alle moglrchen Oxydationszustande des bicyclischen Systems bedeuten, X 
— O— Oder =NR 9 ist, wobei R 9 Wasserstoff Oder d-3-Alkyl ist; 

R 7 C 2 _ 8 -Alkyl ist; und 

R 8 Wasserstoff oder — CH 3 ist; 



5 




wobei R 10 , R n und R 12 unabhangig voneinander 

a) Wasserstoff, 

b) Halogen, wie Brom, Chlor oder Fluor, 
15 c) C,_ 4 -Alkyl, 

d) Halogen-C^-Alkyl, 

e) Phenyl, das entweder unsubstituiert oder durch einen oder mehrere der Substituenten 
i) Ct-4-Alkoxy, 

il) d-4-Alkyl, 
20 til) Ca-a-Alkanoyloxy, 

iv) Halogen-C w -Alkyl oder 

v) Halogen, substituiert ist, oder 

f) OR 13 , wobei R 13 
i) Wasserstoff, 

25 ii) C 2 - 8 -Alkanoyl, 

iii) Benzoyl, 

iv) Phenyl, 

v) Halogenphenyl, 

vi) Phenyl-C,- 3 -aIkyl, das entweder unsubstituiert oder durch einen oder mehrere Halogen-C^ 
jo Alkoxy-, C w -Alkyl- oder Halogen-C 1 _ 4 -Alkylreste substituiert ist, 

vii) d-g-Alkyl, 
vtti) Zinnamyl, 

ix) Halogen-d-4-alkyl, 

x) Allyl, 

35 xi) Ca-s-CycIoalkyl-CT-s-alkylr oder 

xii) Adamantyl-d-a-alkyl ist; sind, 



40 3) 




wobei n 0— 2 ist, und R 14 Halogen oder C^-Alkyl ist; und 

45 



0 




55 wobei die strichlierten Linien mogliche Doppelbindungen bedeuten und 0, 1 oder 2 Doppelbindungen 
vorliegen, ist; 

m 1,2 oder 3 bedeutet; und 
R 15 1) Methyl, 
2) Hydroxy, 
so 3) C w -Alkoxy, 

4) Oxo oder 

5) Halogen ist. 



65 
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2. Eine Verbmdung der Strukturformel 



70 




3.^ Die Verbmdung von Anspruch 1, worm 

c ^ a u SSe '? 0ff ' e ' n A,k a»'nietallkation oder ein Ammoniumkation ist; 
E — CH=CH— oder — Cr^CHg— ist; und 

20 Z 



25 



30 



1) 



wobei 




R 7 C— 



35 



2(S)-Methylbutyryl oder 2,2-Di methyl butyry I ist; 



2) 



11 



40 



^"\l2 



wobei R 10 , R" und R" unabhangig voneinander 
a) Halogen, 
*S b) C^-AIkyl, 

c) Halogen-C^-allcyl, 

S tffiSti* 3 SubstitUenten ' aus 9 ewah * aus Halogen. Cl _,Al k yl oder (WAIkoxy. oder 
i) Phenyl, 
50 U) Halogenphenyl oder 



ss 



3) 




" EEiSJ °*" 2 * R " * U " d das Rin 9^stem Naphthy. oder 5,6.7,8-Tetrahydronaphthy. 



55 
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4. Die Verbindung von Anspruch 1, ausgewahlt aus: 




worin R 1 Wasserstoff, ein Alkalimetalikation oder ein Ammoniumkation ist, und worin R 7 CO— , R 8 , X, a und 
b die folgenden Bedeutungen haben: 



0 



7 n 


R 8 


X 




b 






0 


Einfachbindung 


Doppelbindung 


2 ( S ) -te thylbutyryl 


3 


0 


. Einfachbinding 


Einfachbindung 


2( R ) -Methyloutyryl 




0 


Doppe lbindung 


Doppelbindung 


2 , 2-Dimethylburyryl 


-CHg 


0 


Doppelbindung 


Doppelbindung 


2 , 2-Dimethylbutyryl 




0 


Einfachbindiaig 


Doppelbindung 


2 , 2-Dime thylbutyryl 


-CH 3 


0 


Einfacnbindung 


Einfachbindung 


Acetyl 


^H 3 


0 


Doppelbindung 


Doppelbindung 


2(S)-Met^ylbutyryl 


H 


0 


Doppelbindung 


Doppelbindung 


2(S)-Methylbutyryl 


H 


0 


Einfachbindung 


Einfachbindung 


2 , 2-Dimethylbutyryl 


H 


0 


Doppelbindung 


Doppelbindung 


2 f 2-Dimethylbutyryl 


H 


0 


Einfachbindung 


Einfachbindung 


2 , 2-D ijne thy 1 bu ty ry 1 


-Olg 


NH 


Einfachbindung 


Einfachbindung 


2-Methyl-2-ethyloutyryl 


-fflg 


NH 


Einfachbindung 


Einfachbindung 


2-Wsthylbutyryl 


^H 3 


NH 


Einfachbindung 


Einfachbindung 


Acetyl 


-CH 3 


NH 


Doppelbindung 


Doppelbindung 


Acetyl 


^H 3 


NCH 3 


Einfachbindung 


Einfachbindung 


2 , 2-Dime thy lbu tyryl 




"fa 


Einfachbindung 


Einfachbindung 


2 , 2-Dime thyloutyryl 


-CK3 


NH 


Doppelbindung 


Doppelbindung 



♦ Falls a eine Einfachbindung ist, sind die Ringe trans-Kon- 
densiert . 



33 



10 



75 



40 



45 



50 



55 



60 



0 142 146 

5. Die Verbindung von Anspruch 3, ausgewahlt aus: 

HO 



JLO 




Die Verbindung von Anspruch 3, ausgewahlt aus: 

H0> 



n 
1 
0 
2 
1 




2-Methyl 

2,6-Dimethyl 
2-Methyl 



,12 





6- ( 4-Fluor-3-me thy lpheny 1 ) - 


2-Methyl 


4-Methyl 


20 


6- ( 4-Fluorpheny 1 )- 


2-Chlor 


4-Chlor 




6- ( 4-Chlorphenyl )- 


2-Chlor 


4-Chlor 




6- ( 3 , 4-Dichlorpheny 1 ) 


2-Chlor 


4-Chlor 


25 


6-(4-Fluor-3-methylphenyl ) 


2-Chlor 


4-Chlor 


6-(3, 4-Dichlorphenyl ) 


2-Methyl 


4-Methyl 




S-(3, 5-Dimetnylpnenyl ) - 


2-Chlor 


4-Chlor 


30 


6-( 3 , 4-Dichlorphenyl ) - 


2-Methyl 


5-iMethyl 


6- ( 4-Fluorphenyl ) 


2-Metnyl 


4-Methyl 




6- ( 4-Fluor-3-me thy lpheny 1 ) - 


2-Methyl 


4-Chlor 




6- ( 4-Fluoroenzy loxy ) 


2-Chlor 


4-Chlor 


35 


6- ( 4-Fluor-3-*ne thy lpheny 1 ) - 


2-Chlor 


4-Methyl 




Naphthyl 
Naphthyl 
Naphthyl 

5 , 6 , 7 , 8-Tetrahydro- 
napnthyl 



7. Eine antihypercholesterinamische, pharmazeutische Zusammensetzung, enthaltend einen 
pharmazeutischen Trager und eine antihypercholesterinamisch wirksame Menge einer Verbindung wie in 
55 Anspruch 1 oder 2 beansprucht. 
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to 



15 



8. Die Formulierung von Anspruch 7, wobei die antihypercholesterinamische Verbindung eine in 
Anspruch 3 beanspruchte Verbindung ist. 

9. Die Formulierung von Anspruch 8, wobei die antihypercholesterinamische Verbindung eine in den 
Anspruchen 4, 5 oder 6 beanspruchte Verbindung ist. 

10. Ein Verfahren zur Herstellung einer Verbindung der Strukturformel: 



HO 




OR 1 



E 
I 

Z 

worm R 1 , E und Z die in Anspruch 1 angegebenen Bedeutungen von R\ E und Z 1 ), 2) und 3) haben, welches 
das Behandeln einer Verbindung der Strukturformel 



-j-SiO 



20 



25 



30 



35 



E 
I 

2 

worin R 16 d-4-Alkyl ist, mit einem Oxydationsmittel unter Bildung der Verbindung der Strukturformel: 



gefolgt von der Entsilylierung unter Bildung der Verbindung der Strukturformel: 

no*. ^ ,o 16 



45 



gefolgt von der Behandlung mit Aikali unter Bildung des Produktes, worin R 16 ein Alkalimetallkation ist f 
50 gefolgt von der Ansauerung unter Bildung der Verbindung, worin R 16 ein Wasserstoffion ist, umfaSt. 

Patentanspruche fur den Vertragsstaat: AT 

1. Eine Verfahren zur Herstellung einer Verbindung der Strukturformel: 

HO^^^O 




55 
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T 6r1 



E 
I 

Z 



worm: 

R 1 1) Wasserstoff, 
2) C^^AIkyl, 



35 
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3) 2,3-Dihydroxypropyl, 

4) ein Alkalimetallkation, oder 

5) ein Ammoniumkation der Formel N + R 3 R 4 R S R 6 ist, 

wobei R 3 , R 4 , R 5 und R 6 unabhangig voneinander Wasserstoff oder C^-Alkyl sind, oder zwei Reste von R 3 , 
5 R 4 , R 5 und R 6 miteinander unter Bildung eines 5- oder 6-gliedrigen Heterocyclic mit dem Stickstoff, an den 
sie gebunden sind, verbunden sind; 

E — CH 2 CH 2 , — CH=CH— oder — (CH 2 ) 3 — ist; und 



JO 



15 



25 



1) 




wobei die strichlierten Linien a(le moglichen Oxydationszustande des bicyclischen Systems bedeuten, X 
— O— Oder =NR 9 ist, wobei R 9 Wasserstoff oder C^-Alkyl ist; 
R 7 C 2 _ 8 -AIkyl ist; und 
20 R 8 Wasserstoff oder — CH 3 ist; 



55 



2) 




wobei R 10 , R 11 und R 12 unabhangig voneinander 
a) Wasserstoff, 
30 b) Halogen, wie Brom, Chlor oder Fluor, 

c) C^-Alkyl, 

d) Halogen-C,. 4 -Alkyl, 

e) Phenyl, das entweder unsubstituiert oder durch einen oder mehrere der Substituenten 

i) C^-Alkoxy, 
35 \\) C^-Alkyl, 

iii) C 2 _ 8 -Alkanoyloxy, 

iv) Halogen-C^-Alkyl oder 

v) Halogen, substituiert ist, oder 

f) OR 13 , wobei R 13 
40 i) Wasserstoff, 

ii) C 2 _ 8 -Alkanoyl, 

iii) Benzoyl, 

iv) Phenyl, 

v) Halogenphenyl, 

45 vi) Phenyl-C^-alkyl, das entweder unsubstituiert oder durch einen oder mehrere Halogen-d-4- 

Alkoxy-, C,_4-Alkyl- oder Halogen-C T _ 4 -Alkylreste substituiert ist, 

vii) C,_ 9 *Alkyi, 

viii) Zinnamyl, 

ix) Halogen-C^-alkyl, 
50 x) Allyl, 

xi) Cg-s-Cycloalkyl-Ct-a-alkyl, oder 

xii) Adamantyl-C^a-alkyl ist, sind; oder 



3) 




60 wobei n 0—2 ist, und R 14 Halogen oder CWAIkyl ist; bedeutet; 
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welches das Behandeln einer Verbindung der Strukturformel 



4-SiO 
I 



E 
I 



to 



worin R 1S C^-Alkyl ist, mit einem Oxydationsmittel unter Bilding der Verbindung der Strukturformel: 



15 



20 



E 



gefolgt von der Entsilylierung unter Bilding der Verbindung der Strukturformel: 



25 



30 



E 

I 



gefoigt von der Behandlung mit Alkali unter Bildung des Produktes, worin R 16 ein Alkalimetallkation ist 
35 gefolgt von der Ansauerung unter Bilding der Verbindung, worin R 16 ein Wasserstoffion ist, umfafct. 
2. Ein Verfahren zur Herstellung einer Verbindung der Strukturformel 



40 



45 




so worin R 1 Wasserstoff, ein Alkalimetallkation oder ein Ammoniumkation ist, und worin R 7 4-Fluorbenzoyl, 4- 
tert.-Butyl benzoyl oder 4-Fluorphenylacetyl ist, 
welches das Behandeln einer Verbindung der Strukturformel 



55 
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worin R 16 CT-4-Alkyl ist, mit einem Oxydationsmittel unter BNdung der Verbindung der Strukturformel: 



10 



IS 




gefoigt von der Entsilylierung unter Bilding der Verbindung der Strukturformel: 



20 



25 




30 gefoigt von der Behandlung mit Alkali unter Bilding des Produktes, worin R 16 ein Alkalimetallkation ist, 
gefoigt von der Ansauerung unter Bilding der Verbindung, worin R 16 ein Wasserstoffion ist, umfafct. 
3. Das Verfahren von Anspruch 1, worin 

R 1 Wasserstoff, ein Alkalilmetallkation oder ein Ammoniumkation ist; 
E — CH=CH— oder — CH 2 CH 2 — ist; und 
35 Z 

0 



1) 



40 




45 wobei 



0 
R 7 C— 



so 2(S)-MethylbutyryI oder 2,2-Di methyl butyry I ist; 



2) 



55 



10 



,11 



,12 



wobei R 10 , R 11 und R 12 unabhangig voneinander 
60 a) Halogen, 

b) C-4-Alkyl, 

c) Halogen-C^^alkyl, 

d) Phenyl mit 1 bis 3 Substituenten, ausgewahlt aus Halogen, C^-Alkyl oder Ci-4-Alkoxy, oder 

e) OR 13 , wobei R 13 
65 i) Phenyl, 
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ii) Halogenphenyl oder 

iii) Phenyl-CT-3-alkyl ist, das entweder unsubstituiert oder durch einen oder mehrere Halogen-, C w - 
Alkoxy-, Ct-4-Alkyl- oder Halogen-d-4-alkylreste substituierte ist, darstellen; oder 



3) 




wobei n 0, 1 oder 2 ist, und R 14 Methyl ist, und das Ringsystem Naphthyl oder 5,6,7,8-Tetrahydronaphthyl 
ist, bedeutet. 

4. Das Verfahren von Anspruch 1 zur Herstellung einer Verbindung, ausgewahit aus: 




worin R 1 Wasserstoff, ein Alkalimetallkation oder ein Ammoniumkation ist, und worin R 7 C0— , R 8 , X, a und 
b die folgenden Bedeutungen haben: 

0 



7" 

r'c- 


R 8 


X 


a* 


b 


2(S)-MBthylbutyryl 




0 


Einfachbindung 


Doppelbindung 


2(S)-Methylbutyryl 


-CH 3 


0 


Einfachbinding 


Einfachbindung 


2(R) -Metnyloutyryl 


-Big 


0 


Doppelbindung 


Doppelbindung 


2 , 2-Dimethylbutyryl 


^3 


0 


Doppelbindung 


Doppelbindung 


2 , 2-Dimethylbutyryl 


-CH 3 


0 


Einfachbindung 


Doppelbindung . 


2 , 2-Dimethylbutyryl 


-CH3 


0 


Einfacnbindung 


Einfachbindung 


Acetyl 




0 


Doppelbindung 


Doppelbindung 


2(S)-Methylbutyryl 


H 


0 


Doppelbindung . 


Doppelbindung 


2(S)-Methylbutyryl 


H 


0 


Einfachbindung 


Einfachbindung 


2 , 2-Dimethylbutyryl 


H 


0 


Doppelbindung 


Doppelbindung 


2 , 2-Dimethylbutyryl 


H 


0 


Einfachbindung 


Einfachbindung 


2 , 2-Dimethylbutyryl 




NH 


Einfachbindung 


Einfachbindung 


2-Methyl-2-ethylDutyryl 




NH 


Einfachbindung 


Einfachbindung 


2-Methylbutyryl 


^3 


NH 


Einfachbindung 


Einfachbindung 


Acetyl 




NH 


Doppelbindung 


Doppelbindung 


Acetyl 


^3 


NCH 3 


Einfachbindung 


Einfachbindung 


2 , 2-Dimethylbutyryl 


^H 3 


NCH3 


Einfachbindung 


Einfachbindung 


2 , 2-Dime thy lDUtyry 1 


-oi 3 


NH • 


Doppelbindung 


Doppelbindung 



* Falls a eine Einfachbindung ist, sind die Ringe trans-Kon- 
densiert. 
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5. Das Verfahren von Anspruch 3 zur Herstellung einer Verbindung. ausgewahlt aus: 






S 11 


R 12 


6-C 4-Fluor-3-methylphenyl ) - 


2-Methyl 


4-Methyl 


6-( 4-Fluorphenyl ) - 


2-Chlor 


4-Chlor 


6- ( 4-Chlorpheny 1 ) - 


2-Chlor 


4-Chlor 


6-( 3 , 4-Dichlorphenyl ) 


2-Chlor 


4-Chlor 


6-(4-Fluor-3-rnemylphenyl ) 


2-Chlor 


4-Chlor 


6-(3, 4-Dichlorphenyl ) 


2-Methyl 


4-Metnyl 


S-( 3 , 5-Dimetnylpnenyl )- 


2-Chlor 


4-Chlor 


6-( 3 , 4-Dichlorphenyl >- 


2-Methyl 


5-Methyl 


6-( 4-Fluorphenyl ) 


2-Methyl 


4-Methyl 


6-( 4-Fluor-3-methylphenyl ) - 


2-Methyl 


4-Chlor 


6-( 4-Fluoroenzyloxy ) 


2-Chlor 


4-Chlor 


6-( 4-Fluor-3-methylphenyl ) - 


2-Chlor 


4-Methyl 



6. Das Verfahren von Anspruch 3 zur Herstellung einer Verbindung, ausgewahlt aus: 





n 
1 
0 
2 
1 



2-Methyl 

2,5-Dimethyl 
2-Methyl 



Naphthyl 
Naphthyl 
Naphthyl 

5,6,7,8-Tetrahydro- 
napnthyl 
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7. Ein Verfahren zur Herstellung einer Verbindung der Formel 



| OR 1 

J 

w worin: 

R'1) Wasserstoff, 

2) d-4-Aikyl, 

3) 2,3-Dihydroxypropyl, 

4) ein Alkalimetallkation, oder 

/5 5) ein Ammoniumkation der Formel I\TR 3 R 4 R 5 R 6 ist, 

wobei R 3 , R 4 , R 5 und R 6 unabhangig voneinander Wasserstoff oder C w -AJkyl sind, oder zwei Reste von R 3 , 
R 4 , R 5 und R 6 miteinander unter Bildung eines 5- oder 6-giiedrigen Heterocyclus mit dem Stickstoff, an den 
sie gebunden sind, verbunden sind; 
E — CH 2 CH 2 oder — {CH 2 ) 3 — ist; und 

20 Z 



25 



1) 




wobei R 10 , R 11 und R 12 unabhangig voneinander 
a) Wasserstoff, 
30 b) Halogen, wie Brom, Chlor oder Fluor, 

c) Ct-4-Alkyl' 

d) Halogen-C^-Alkyl, 

e) Phenyl, das entweder unsubstituiert oder durch einen oder mehrere der Substituenten 

i) d-4-Alkoxy, 
35 ii) Ct-4-Alkyl, 

iii) C 2 _ B -Alkanoyloxy, 

iv) Halogen-Ct-rAlkyI oder 

v) Halogen, substituiert ist, oder 

f) OR 13 , wobei R 13 
40 i) Wasserstoff, 

ii) C 2 - 8 -Alkanoyl, 

iii) Benzoyl, 

iv) Phenyl, 

v) Halogenphenyl, m n 

45 vi) Phenyl-C^a-alkyl, das entweder unsubstituiert oder durch einen oder mehrere Halogen-L,-^ 

Alkoxy-, C w -AIkyl- oder Halogen-C w -Alkyl reste substituiert ist, 

vii) C^g-Alkyl, 

viii) Zinnamyl, 

ix) Halogen-C 1 _ 4 -alkyl, 
so x) Ally!, 

xi) C 3 _ 6 -Cycloalkyl-(Walkyl, oder 

xii) Adamantyl-C^-alkyl ist sind; 

55 



60 




2) 

W0 bei r , 0—2 ist, und R 14 Halogen oder 0^4-Alkyl ist; bedeutet; welches das Umsetzen der Verbindungen 



E 
I 

65 z 
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unter Bildung der Verbindung der Struktorformel: 



5 



10 




is gefolgt von der katalytischen Reduktion unter Bildung der gewunschten Verbindung, worin R 1 R 16 ist; 
gefolgt von der Behandlung mit Alkali unter Bilding des Produktes, worin R 1 ein Alkalimetailkation ist r 
gefoigt von der Ansauerung unter Bilding der Verbindung, worin R 1 ein Wasserstoffion ist, umfaBt. 
8. Das Verfahren von Anspruch 7, worin: 

R 1 Wasserstoff, ein Alkalimetailkation oder ein Ammoniumkation ist; 
20 E-€H 2 CHg— ist; und 
Z 




wobei R 10 , R 11 und R 12 unabhangig voneinander 
a) Halogen, 
30 b) d- 4 -alkyl, 

c) Halogen-C^-alkyl, 

d) Phenyl mit 1 bis 3 Substituenten, ausgewahlt aus Halogen, C^-Alkyl oder C^-Alkoxy, oder 

e) OR 13 , wobei R 13 
i) Phenyl, 

35 it) Halogenphenyl oder 

iii) Phenyl-C,_ 3 -alkyl ist, das entweder unsubstituiert oder durch einen oder mehrere Halogen-, C w - 
Alkoxy-, C^-Alkyl- oder Halogen-C^-aikylreste substituiert ist, darstellen; oder 



40 

2) 




45 wobei n 0, 1 oder 2 ist, und R 14 Methyl ist, und das Ringsystem Naphthyl oder 5,6,7,8-Tetrahydronaphthyl 
ist, bedeutet. 



50 



55 



60 



65 
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9. Das Verfahren von Anspruch 8 zur Herstellung einer Verbindung, ausgewahlt aus: 

HOyyo 
I OR 1 



H 10 




R 12 


6-( 4-Fluor-3-methylphenyl )• 


2-Methyl 


4-Methyl 


6-( 4-Fluorphenyl ) - 


2-Chlor 


4-Chlor 


6-(4-Chlorphenyl)- 


2-Chlor 


4-Chlor 


6-( 3 , 4-Dichlorphenyl ) 


2-Chlor 


4-Chlor 


6-( 4-Fluor-3-me thy Ipheny 1 ) 


2-Chlor 


4-Chlor 


6-(3, 4-Di chlorpheny 1 ) 


2-Methyl 


4-Metnyl 


3-( 3 , 5-Dimetnylpnenyl )- 


2-Chlor 


4-Chlor 


6-(3, 4-Dichlorphenyl ) - 


2-Methyl 


5-Methyl 


6-( 4-Fluorphenyl ) 


2-Memyl 


4-Methyl 


6-( 4-Fluor-3-methylphenyl ) - 


2-Methyl 


4-Chlor 


6-( 4-Fluoroenzyloxy ) 


2-Chlor 


4-Chlor 


6-( 4-Fluor-3-me thy Ipheny 1 )- 


2-Chlor 


4-Methyl 



10. Das Verfahren von Anspruch 8 zur Herstellung einer Verbindung, ausgewahlt aus: 




1 2-Methyl Naphthyl 
0 - Naphthyl 

2 2 , 6-Dimethyl Naphthyl 



2-Methyl 5,5,7, 8-Te trahyciro- 

napnthyl 
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11. Ein Verfahren zur Herstellung einer Verbindung der Strukturformel: 



10 



15 



20 




worin Z wie in Anspruch 1 definiert ist, 

welches das Behandeln einer Verbindung der Strukturformel: 



OR 1 6 



OR1 



25 



mit aktiviertem Mangandioxid unter Bildung der Verbindung der Strukturformel: 



30 



35 



OR 16 




gefolgt von der Behandlung mit Tri-n-butylzinnhydrid und Tetrakis(triphenylphosphin)palladium (0), 
^0 umfafct. 



Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

*s 1, Un compose repondant a la formule developpee: 



so 



OR 1 



55 dans laquelle: 
R 1 est 

1) un hydrogene, 

2) un alkyle en C,.* 

3) un 2,3-dihydroxypropyle, 

60 4) un cation de metal alcalin ou 

5) un ammonium de formule N + R 3 R 4 R S R 6 dans laquelle R 3 , R 4 , R s et R 6 sont independamment un 
hydrogene ou un alkyle en C w ou deux de R 3 , R 4 , R 5 et R 6 sont reunis pour former un heterocyclei 5 ou 6 
chainons avec I'azote auquel Us sont fixes; 

E est — CH 2 CH 2 — , — CH=CH— ou — (CH 2 >3— ; et 
65 Z est 
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1) 

5 



jo ou les pointilles represented tous les etats d'oxydation possibles du systeme bicyclique; 
X est— O— ou >NR 9 ou R 9 est un hydrogene ou un aikyle en C^ 3 ; 
R 7 est un aikyle en C2- 8 ; et 
R 8 est un hydrogene ou — CH 3 ; 



15 



20 



2) 




ou R 10 , R 11 et R 12 sont independamment 
a) un hydrogene, 

bj un halogene, tel que bromo, chloro ou fluoro, 
c) un aikyle en C W/ 
25 d) un halogenoalkyie en 

e) un phenyle soit non substitue soit substitue par un ou plusieurs de 

i) alcoxy en Ct-4, 

ii) aikyle en C,_ 4 , 

iii) alcanoyloxy en C 2 . 8 r 

30 iv) halogenoalkyie en G,_ 4 ou 

v) halogeno, tel que bromo, chloro ou fluoro, 
f) OR 13 oCi R 13 est 

i) un hydrogene, . 

ii) un alcanoyle en C 2 - 8 > 
35 iii) un benzoyle, 

iv) un phenyle, 

v) un halogenophenyle, 

vi) un phenyl-alkyle en C,- 2 soit non substitue soit substitue par un ou plusieurs halogenes, alcoxy 
en C^, alkyles en C w ou halogenoalkyles en C^, 

40 vii) un aikyle en C n _ 9 , 

viii) un cinnamyle, 

ix) un halogenoalkyie en t»i_4/ 

x) un allyle, 

xj) un cycloalkyl(C 3 - 6 )-alkyle en C^g ou 
45 xii) un adamantyl-alkyle en C,_ 3 , 



50 



55 



60 

ou les pointilles represented les doubles liaisons possibles, 0, 1 ou 2 doubles liaisons pouvant exister; 
m repr£sente 1, 2 ou 3; et 
65 R 1S est 

45 




3) 

ou n est 0—2 et R 14 est un halogeno ou un aikyle en C^; et 
4) 
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• 

1) un m&hyle, 

2) un hydroxy, 

3) un alcoxy en C^^ 

4) un oxo ou 

5) un halogeno. 

2. Un compose repondant a la formule developpee: 



10 



15 




20 dans laquelie R 1 est un hydrogene, un cation de metal alcaljn ou un cation ammonium et R 7 est un 4- 
fluorobenzoyle, un 4-tert-butyl-benzoyle ou un 4-fluorophenylacetyle. 
3. Le compose de la revendication 1 ou: 

R 1 est un hydrogene, un cation de metal alcalin ou un cation ammonium; 
E est — CH=CH— ou — CH 2 CH 2 — ; et 
25 Zest 



30 1) 




35 dans laqueile 



O 

7 II 
R 7 — C 



40 est un 2{S)-methylbutyryle ou un 2-2-di methyl buty ry I e;. 



2) 



45 



50 



55 



60 



ou R 10 , R 11 et R 12 sont independamment: 

a) un halogene, 

b) un alkyle en C w , 

c) un halogenoalkyle en C^, 

6 l ™£ h6l ? vIe J, ayant 1 * 3 substituants choisis parmi halogeno, alkyle en C w ou alcoxy en C,-* 
e) OR 13 , ou R 13 est 

i) un phenyle, 

ii) un halogenophenyle, ou 

Hi) un ph<§nyl-alkyle en C,^ soit non substitue soit substitu<§ par un ou plusieurs halogenes, alcoxv 
en alkyles en C W4 ou halogenoalkyles en C^; ou 



3) 




ou n est 0, 1 ou 2 et R 14 est un m&hyle et le systeme cyclique est un naphtyle ou un 5,6,7,8- 
65 tetrahydronaphtyle. 
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4. Le compose de ia revendication 1 choisi parmi: 




is ou R 1 est un hydrogene, un cation de mStal alcalin ou un cation ammonium et ou R 7 CO— , R 8 , X, a et b ont 
les significations suivantes; 



20 


- O 
r'-C- 


R 8 


X 


a* 


b 




2(S)-m6thylbutyryle 


-CH 3 


0 


simple 


double 


25 


2(S)-m6thylbutyryle 


-CH 3 


0 


simple 


simple 




2(R)-m6thylbutyryle 


-CH 3 


0 


double 


double 




2 , 2-dim6thylbutyryle 


-CH 3 


0 


double 


double 


30 


2, 2-dim£thylbutyryle 


-CH 3 


0 


simple 


double 




2,2-dimethylbutyryle 


-CH 3 


0 


simple 


simple 




acStyle 


-CH 3 


0 


double 


double 


35 


2{S)-mdthylbutyryle 


H 


0 


double 


double 




2(S)-methylbutyryle 


H 


0 


simple 


simple 




2 , 2-dim6thylbutyryle 


H 


0 


double 


double 


40 


2 , 2-dimethylbutyryle 


3 


0 


simple 


simple 




2 , 2-dim6thylbutyryle 


-CH 3 


NH 


simple 


simple 




2-m6thyl-2-£thylbutyryle 


-CH 3 


NH 


simple 


simple 


45 


2-m6thylbutyryle 


~CH 3 


NH 


simple 


simple 




ac^tyle 


-CH 3 


NH 


double 


double 




acStyle 


-CH 3 


NCH 3 


simple 


simple 


50 


2 , 2-dim6thylbutyryle 


-CH 3 


NCH 3 


simple 


simple 




2, 2-dim6thylbutyryle 


-CH 3 


NH 


double 


double 



* lorsque a = simple liaison, les cycles sont condenses en trans. 

55 



60 
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5. Le compose de la revendication 3 choisi parmi 



10 



15 






R 10 


R 11 


R 12 


20 


6- (4-f luoro-3-E£thylphenyl) - 


2-m£thyl 


4-m6thyl 




6-(4-fluoroph6nyl)- 


2-chloro 


4-chloro 




6-(4-chloroph£nyl)- 


2-chloro 


4-chloro 


25 


6- (3 , 4-dichlorophenyl) - 


2-chloro 


4-chloro 




6-(4-f luoro-3-methylph£nyl) - 


2-chloro 


4-chloro 




6-(3 , 4-dichloroph6nyl) - 


2-m6thyl 


4-m£thyl 


30 


6-{3,5-din>6thylphenyl)- 


2-chloro 


4-chloro 




6- ( 3 , 4-dichlor ophenyl ) - 


2-m6thyl 


5-m6thyl 




6- (4-f luoroph^nyl) - 


2-ra£thyl 


4-m4thyl 


35 


6- (4-f luoro-3-m6thylph£nyl) - 


2-m6thyl 


4-chloro 




6- (4-f luorobenzyloxy) - 


2-chloro 


4-chloro 




6- (4-f luoro-3-n>6thylph6nyl) - 


2-chloro 


4-m4thyl 



40 6. Le compose de la revendication 3 choisi parmi: 

H0> 



45 



50 



55 



60 



65 




1 2-a*thyl naphtyle 

0 - naphtyle 

2 2,6-dimethyl naphtyle 

1 2-methyl 5,6,7,8-tStrahyd'ronaphtyle 
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ro 



is 



20 



25 



7. Une composition pharmaceutique antihypercholesterolemiante comprenant un support 
pharmaceutique et une quantity antihypercholesterolemiante efficace d'un compose comme revendique 
dans la revendication 1 ou 2. 

8. La composition de la revendication 7, dans laquelle le compose antihypercholesterolemiant est 
comme revendique dans la revendication 3. 

9. La composition de la revendication 8, dans laquelle le compose antihypercholesterolemiant est 
comme revendique dans les revendications 4, 5 ou 6. 

10. Un procede pour la preparation d'un compose repondant a la formule developpee: 

I OR 1 

f 

z 

dans iaqueile R\ E et Z ont ies significations de R 1 , E et Z 1), 2) et 3) dans la revendication 1, 
qui comprend le traitement d'un compose repondant a la formule developpee: 



-1-SiO- 
I 



X^OH 
E 



30 dans laquelle R 16 est un alkyle en C w , avec un agent oxydant pour produire le compose de formule 
developpee: 



35 



40 Z 

suivi d'une desilylation pour produire le compose de formule developpee: 

H04 

45 




so 

suivie d'un traitement avec un alcali pour former le produit dans lequel R 16 est un cation de metal alcalin, 
suivi d'une acidification pour produire ie compose dans lequel R 16 est un ion hydrogene. 

55 Revendications pour I'Etat contractant: AT 

1. Un procede pour la preparation d'un compose repondant a la formule developpee: 



60 



65 dans laquelle: 



I OR 1 

f 
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R 1 est 

1) un hydrogene, 

2) un alkyle en c t _ 4 , 

3) un 2,3-dihydroxypropyle, 

5 4) un cation de metal alcalin ou 

5) un ammonium de formule N + R 3 RW dans laquelle R 3 , R 4 , R 5 et R 6 sont ind<§pendamment un 
hydrogene ou un alkyle en C W4 ou deux de R 3 , R 4 , R 5 et R 6 sont reuinis pour former un heterocycle a 5 ou 6 
chainons avec I'azote auquel ils sont fixes; 

E est — CH 2 CH 2 — , — CH=CH— ou — {CH 2 ) 3 — ; et 
io Zest 



1) 

15 



ou les pointilles represented tous les etats d'oxydation possibles du systeme bicyclique; 
20 X est — O— ou >IMR 9 ou R 9 est un hydrogene ou un alkyle en C,-.; 
R est un alkyle en C 2 _ a ; et 
R 8 est un hydrogene ou — CH 3 ; 

2$ 

2) 





30 

ou R 10 , R 11 et R 12 sont independamment 

a) un hydrogfcne, 

b) un halogene, tel que bromo, chloro ou fluoro, 

c) un alkyle en C^, 

35 d) un halogenoalkyle en C^* 

e) un phenyle soit non substitue soit substitue par un ou plusieurs de 

i) alcoxy en C w , 

ii) alkyle en C n _ 4 , 

iii) alcanoyloxy en C 2 _ 8 , 

40 iv) halogenoalkyle en C^ 4 ou 

v) halog&rio, 

f) OR 13 ou R 13 est 

i) un hydrogene, 

ii) un alcanoyle en C 2 _ 8 , 
45 iii) un benzoyle, 

iv) un phenyle, 

v) un halogenophenyie, 

en C "iKn ? lkV 5 6 h f 1 * 3 ' SOlt ,^ n SUb ^ itU ^ SOit SUbstltU * par un ou P ,usieure halogenes, alcoxy 
en u,_ 4 , aikyles en C w ou halogenoalkyles en C,_ 4 , 

so vii) un alkyle en C,^, 

viii) un cinnamyle, 

ix) un halogenoalkyle en C^, 

x) un allyle, 

xi) un cycioalkylfCVsJ-alkyle en <V 3 , 
55 xii) un adamantyj-alkyle en C,_ 3 , 



60 



3) 




65 



oil n est 0—2 et R 14 est un halogeno ou alkyle en C,^ qui comprend le traitement d'un compose ntoondant 
a la formule deveiopp£e: 



50 
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i 



+S10, 




2 

w dans laquelle Ft 16 est un alkyle en C w avec un agent oxydant pour produire le compose de formule 
developpee: 



75 




I . 

20 z 

suivi d'une desilylation pour produire ie compose de formule developpee: 



25 




E 

I 

Z 

suivie d'un traitement avec un alcali pour former te produit dans lequel R 16 est un cation de metal alcalin, 
suivi d'une acidification pour produire le compost dans lequel R 18 est un ion hydrogene. 
2. Un procede pour la preparation d'un compose repondant a la formule developpee: 



40 



45 




so dans laquelle R 1 est un hydrogene, un cation de metal alcalin ou un cation ammonium et ou R 7 est un 4- 
fluorobenzoyle, un 4-tert-butylbenzoyle ou un 4-fluorophenylacetyle, qui comprend le traitement d'un 
compose repondant a la formule developpee: 




51 
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dans laquelle R 16 est un alkyle en C^ 4 , avec un agent oxydant pour produire le compose de formule 
developpee: 

I 



5 



10 




suivi d'une desiiylation pour produire le compost de formule developpee: 



20 



25 




30 suivie d'un traitement avec un alcali pour produire le compose dans lequei R 16 est un cation de metal 
alcalin, suivi d'une acidification pour produire le compose dans lequei R 16 est un ion hydrogene. 
3. Le procede de la revendication 1 dans lequei: 

R 1 estun hydrogene, un cation de metal alcalin ou un cation ammonium; 
E est — CH=CH— ou — CH 2 CH*— ; et 
35 2 est 

0 



40 1) 




45 dans laquelle 

O 



so est un 2(S)-methylbutyryle ou un 2-2-dimethylbutyryle; 



2) 

55 




ou R 10 , R 11 et R 12 sont independamment: 
a) un halogene, . 
60 b) un alkyle en C^ 4t 

c) un halogenoalkyle en C,.* 

d) un phenyle ayant 1 a 3 substituants choisis parmi halogeno, alkyle en C 1m4 ou aicoxy en 0,-4, 

e) OR 13 , ou R 13 est 
i) un phenyle, 

65 ii) un halog§nophenyle, ou 
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Hi) un phenyl-alkyle en d_ 3 soit non substitue soit substitue par un ou plusieurs halogenes, alcoxy 
en C^, alkyles en C^ A ou halogenoalkyles en (V4; ou 




10 ou n est 0, 1 ou 2 et R 14 est un methyle, et le systeme cyciique est un naphtalene ou un 5,6,7,8- 
tetrahydronaphtalene. 

4. Le procede de ia revendication 1 pour la preparation d'un compose choisi parmi: 



15 



20 



25 




ou R 1 est un hydrogene, un cation de metal alcalin ou un cation ammonium et R 7 CO — , R 8 , X, a et b ont les 
significations suivantes: 

R 7 -C- R x a* b 





2(S)-methylbutyryle 


-CH 3 


0 


simple 


double 


35 


2(S)-methylbutyryle 


-CH 3 


0 


simple 


simple 




2(R)-methylbutyryle 


-CH 3 


0 


double 


double 




2 , 2-dimethylbutyryle 


-CH 3 


0 


double 


double 


40 


2 , 2-dimethylbutyryle 


-CH 3 


0 


simple 


double 




2, 2-dimethylbutyryle 


-CH 3 


0 


simple 


simple 




acetyle 


-CH 3 


0 


double 


double 


45 


2(S)-methylbutyryle 


H 


0 


double 


double 




2(S}-methylbutyryle 


H 


0 


simple 


simple 




2, 2-dimethylbutyryle 


H 


0 


double 


double 


50 


2 f 2-dimethylbutyryle 


H 


0 


simple 


simple 




2 , 2-dimethylbutyryle 


-CH 3 


NH 


simple 


simple 




2-methyl-2-ethylbutyryle 


-CH 3 


NH 


simple 


simple 


55 


2-methylbutyryle 


-CH 3 


NH 


simple 


simple 




acetyle 


-CH 3 


NH 


double 


double 




acetyle 


-CH 3 


NCH 3 


simple 


simple 


60 


2 , 2-dimethylbutyryle 


-CH 3 


NCH 3 


simple 


simple 


2 , 2-dimethylbutyryle 


-CH 3 


NH 


double 


double 




* lorsque a = simple liaison, 


les cycles 


sont 


condenses 


en trans 
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5. Le precede selon la revendication 3 pour la preparation d'un compose choisi parmi 

HO 

OR" 1 




,10 



,11 



,12 



6- 


(4-f luoro-3-m£thylph£nyl) - 


2-a6thyl 


4-methyl 


6- 


(4-f luoroph^nyl)- 


2-chloro 


4-chloro 


6- 


(4-chlorophenyl)- 


2-chloro 


4-chloro 


6- 


(3 , 4-dichlorophenyl) - 


2-chloro 


4-chloro 


6- 


(4-f luoro-3-m6thylph6nyl) - 


2-chloro 


4-chloro 


6- 


(3,4-dichloroph6nyl) - 


2-rcethyl 


4-methyl 


6- 


(3,5-dia£thylph6nyl)- 


2-chloro 


4-chloro 


6- 


(3 , 4-dichloroph6nyl) - 


2-m£thyl 


5-methyl 


6- 


(4-f luorophSnyl)- 


2-n6thyl 


4-m6thyl 


6- 


(4-f luoro-3-m£thylph6nyl) - 


2-m£thyl 


4-chloro 


6- 


(4-f luorobenzyloxy) - 


2-chloro 


4-chloro 


6- 


(4-f luoro-3-m6thylph6nyl) - 


2-chloro 


4-ro^thyl 



6. Le procede de la revendication 3 pour la preparation d'un compose choisi parmi: 

HO 




2-methyl 

2,6-dimethyl 
2-m6thyl 



naphtyle 
naphtyle 
naphtyle 

5,6,7,8-tStrahydronaphtyle 
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7. Un procede pour ta preparation d'un compose de formule: 

HO. 



f 

z 

io dans laquelle 
R 1 est 

1) un hydrogene, 

2) un aikyle en C,- 4 , 

3) un 2,3-dihydroxypropyle, 

is 4) un cation de metal alcalin ou 

5) un ammonium de formule N + R 3 R 4 R 5 R 6 dans laquelle R 3 , R 4 , R 5 et R 6 sont.independamment un 
hydrogene ou un alkyle en C,- 4 ou deux de R 3 , R 4 R s et R 6 sont reunis pour former un heterocycle a 5 ou 6 
chaTnons avec I'azote auquel iis sont fixes; 
E est — CH 2 CH 2 — , ou — (CH 2 ) 3 — ; et 
20 Z est 




1) 

25 

oCi R 10 , R 11 et R 12 sont independamment 
a) un hydrogene, 
3 o b) un halogene, tel que bromo, chloro ou fluoro, 

c) un alkyle en 0,-4, 

d) un halogenoalkyle en C,- 4 , 

e) un phenyle soit non substitue soit substitue par un ou plusieurs de 

i) aicoxy en C,_ 4 , 
35 ii) alkyle en 0,-4, 

iii) alcanoyloxy en C 2 - 8 , 

iv) halogenoalkyle en 0,-4 ou 

v) haiogeno, 

f) OR 13 ou R 13 est 
40 i) un hydrogene, 

ii) un alcanoyle en C 2 _ 8 , 

iii) un benzoyle, 

iv) un phenyle, 

v) un halogenophenyle, 

45 vi) un phenyl-alkyle en 0,-3 soit non substitue soit substitue par un ou plusieurs halogenes, aicoxy 

en 0,-4, alkyles en C,_ 4 ou halogenoalkyles en 0,-4, 

vii) un alkyle en 0,-9, 

viii) un cinnamyle, 

ix) un halogenoalkyle en C,_ 4 , 
so x) un allyle, 

xi) un cycloalkyl(C 3 - 6 )-alkyle en C,- 3 ou 

xii) un adamantyl-alkyle en C,- 3 , 




55 

2) 

ou n est 0—2 et R 14 est un haiogeno ou un alkyle en C,- 4 qui comprend la reaction des composes: 

60 

CH 2 N0 2 . 

E 

I 

65 Z 
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pour produire le compose de formule developpee: 

C0 2 R 16 

5 



10 

E 
I 

2 

is suivie d'une reduction catalytique pour produire le compose desire dans lequel R 1 est R 16 ; suivie d'un 
traitement avec un alcafi pour former le produit dans lequel R 1 est un cation de metal alcalin, suivi d'une 
acidification pour produire 1e compose dans lequel R 1 est un ion hydrogene. 
8. Le procede de la revendication 7, dans lequel: 

R 1 est un hydrogene, un cation de rn&al alcalin ou un cation ammonium; 
20 E est— CHaCHjr-; et 
2 est 



1) 

25 




ou R 10 , R 11 et R 12 sont independamment: 
30 a) un halogene, 

b) un alkyle en C^- At 

c) un halogenoalkyle en 

d) un phenyle avec 1 a 3 substituants choisis parmi halogeno, alkyle en ou alcoxy en C^, 

e) OR 13 , ou R 13 est 
35 i) un ph§nyle, 

ii) un halogenophenyle, ou 

iii) un phenyl-alkyle en C,. 3 soit non substitue soit substitue par un ou piusieurs halogenes, alcoxy 
en 0,-4, alkyles en C,. 4 ou halogenoaikyies en ^.4; ou 

40 

2) 



45 

ou n est 0, 1 ou 2 et R 14 est un methyle et le systeme cyclique est un naphtalene ou un 5,6,7,8- 
tetrahydronaphtalene. 



50 
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9. Le procede de la revendication 8 pour la preparation d'un compose choisi parmi 

HO 






R 10 


R 11 


R 12 


6- 


(4-f luoro-3-methylphenyl)- 


2-methyl 


4-methyl 


6- 


(4-f luorophenyl)- 


2-chloro. 


4-chloro 


6- 


(4-chlorophenyl)- 


2-chloro 


4-chloro 


6- 


(3 , 4-dichlorophenyl) - 


2-chloro 


4-chloro 


6- 


(4-f luoro-3-methylph£nyl) - 


2-chloro 


4-chloro 


6- 


( 3 , 4-dichlorophenyl) - 


2-rcethyl 


4-methyl 


6- 


(3,5-diaethylphenyD- 


2-chloro 


4-chloro 


6- 


(3, 4-dichlorophenyl) - 


2-methyl 


5-methyl 


6- 


(4-f luorophenyl)- 


2-methyl 


4-methyl 


6- 


(4-f luoro-3-methylphenyl)- 


2-methyl 


4-chloro 


6- 


(4-f luorobenzyloxy) - 


2-chloro 


4-chloro 


6- 


(4-f luoro-3-methylphenyl) - 


2-chloro 


4-methyl 



10. Le procede de la revendication 8 pour ia preparation d r un compose choisi parmi: 




2-methyl 

2,6-dimethyl 
2-methyl 



naphtyle 
naphtyle 
naphtyle 

5,6, 7,8-tetrahydronaphtyle 
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11. Un procede pour la preparation d'un compose repondant a la formule developpee: 




w 2 

dans laquelle Z est comme defini dans la revendication 1, qui comprend le traitement d'un compose de 
formule developpee: 

OR 16 
H 



15 



20 



25 



30 




avec du dioxyde de manganese active pour produire le compose de formule developpee: 




35 sum 



d'un traitement avec I'hydrure de tri-n-butyletain et le tetrakis(triphenylphosphine)palladium(0). 
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